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THE CRITICAL SIDE OF WINDOW LIGHTING. 

It is a singular feature of electrical work that those 
concerned with the sale of current for applications in vari- 
ous industries are obliged to become thoroughly skilled if 
not indeed expert in the arts represented by their prospec- 
tive consumers. In order to popularize electricity in any 
technical field, far more than a superficial knowledge is 
necessary of the methods and appliances peculiar to that 
given branch of industry ; otherwise there is danger that the 
electrical apparatus will be poorly selected and badly in- 
stalled, so far as getting the most out of the service is con- 
Comparisons are constantly being made by rival 


cerned. 
business establishments of the success attained in the use 
of electricity, and it is hardly too much to say that in any 
community the extent to which electricity can be popular- 


ized depends more upon the understanding which central- 
station men have of manifold lines of business and industry 
than upon the actual prices charged for service. 

A great deal has been said about window lighting in the 
technical press and before technical organizations during the 
past few years, and long ago the novelty of this line of elec- 
trical service disappeared. Here, however, is a_ typical 
branch of business which must be taken at its real measure 
by the electrical salesman who desires to make a record for 
first-class illumination combined with a handsome monthly 
income for his company. The art of window dressing is one 
of increasing importance in all sizes of towns, and it would 
be difficult to measure the good which electric lighting 
operated during the hours of the evening when the streets 
are much travelled has accomplished in raising the stan- 
dards of mercantile establishments. There is no question 
that selective lighting for window displays has caused many 
a merchant to exhibit better classes of goods than in the 
older days, and it is noteworthy that nothing so quickly puts 
a store on a metropolitan instead of a provincial basis than 
the skillful use of display lighting in the evening hours. 
This is a good talking point when the first installations in a 
town are being made; afterward, the exhibits speak for them- 
selves, and the inauguration of window lighting on an im- 
portant retail street simply forces competing establishments 
to follow each others’ leads. 

The best results cannot be obtained in a window light- 
ing, however, unless some of the common defects of present 
practice are avoided, and here the electrical solicitor must 











618 ELECTRICAL REVIEW 








be keenly alive to his responsibilities. The arrangement of 
articles in windows must be left to the standards of taste 
possessed by the proprietors. From the electric lighting 
company’s side, the more energy sold for window lighting 
It is 


open to some question how far the brilliancy of a given win- 


the better appears to be the doctrine in many cases. 


dow should be carried, depending somewhat upon the ar- 


and reflecting powers. 


ticles exhibited, their absorptive 
What is really needed is to give the merchant the largest 
amount of light possible for the particular energy consump- 
tion in mind, and the advantages of encouraging the use of 
larger totals of energy per window may well be held in 
reserve until the benefits of more modest intensities have 
been demonstrated. The tendency seems to be toward a 
fixed charge per week or month for this class of service, and 
there is no longer much excuse for the installation of ordi- 
nary carbon lamps in flat-charge window lighting. 
Passing from the question of over-lighting of windows 
—and this is soon to become something of an issue in cer- 
tain quarters—it is well to note that there is still a most 
unfortunate inclination, especially among the cheaper cstab- 
lishments, to plaster the exhibiting space with lamps which 
eut off the goods from the publie by being installed on or 
This 


is too old a sin of commission to deserve space, and yet it 


below the ordinary angle of vision from the street. 


appears constantly, even on the circuits of lighting com- 
panies which are highly proficient in the use of shades and 
reflectors. It must go the way of all erude practice before 
the results of a given expenditure will reach their best frui- 
tion. Another point worth attention is the placing of light- 
ing units staggered rather than in opposite outlets, and this 
leads to the desirability of either concealing the lamps in 
the top of the window flooring, or else placing an effective 
transparency at the upper level and securing the lamps be- 
hind it, well out of offensive lines of sight when viewed 
from the street. 

Still another point which is debatable is the relative ef- 
fectiveness of a single unit of perhaps 250 to 500 candle- 
power compared with several smaller lamps spread at rea- 
sonable intervals about the premises. Local conditions may 
determine this, but in general it appears difficult to proper- 
ly illuminate a window, with a single high-powered lamp, 
placed, let us assume, in the central doorway between the 
halves of the display. No matter how modern the shade 
may be, it is almost impossible to avoid sharp shadows 
where only one lamp is used, and again when the candle- 
power deteriorates, the quality of the display tends to suffer 
in appearance more than where several units are in service, 
with the added impressiveness of the investment in the sin- 
gle unit which must be replaced. Simplicity in placing mer- 
chandise, multiple sources of directed but wholly or semi-con- 
cealed illumination, the avoidance of glare by direct rays or 
reflection, and the utilization of the latest high-efficiency 
lamps and shades are the cardinal features of success. 
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ELECTRIC POWER FROM WINDMILLS. 

The granting of a patent to Mr. Caryl D. Haskins, for 
a generating system to be used in connection with a wind- 
mill is interesting in that it serves to call attention to the 
extremely small amount of work that has been done in utiliz- 
ing wind power to develop electrical energy. As is quite 
well known the windmill is one of the oldest devices for 
Water 
has for centuries been pumped and grain ground by this 


doing work through the operation of natural forces. 


means, but its application to an electric generator has been 
hindered by the necessity for constant speed and the diffi- 
eulty of obtaining this with a wind varying widely in diree- 
tion and velocity. 

Mr. Haskins has in his patent solved the problem by using 
a generator which gives a fairly constant potential at vary- 
ing speeds, and operating it in conjunction with the wind- 
mill and a gasoline engine. When the wind velocity falls 
below a certain point, the gasoline engine is put in action 
and the windmill is cut out. As the wind velocity rises 
again the engine is stopped and the mill takes the load. The 
device does away with any storage batteries and has for its 
aim the greatest possible simplicity. 

The suceess of the proposition depends quite obviously 
upon the relative cost of generating small amounts of power 
by a gasoline-engine set alone, and in conjunction with a 
windmill; supposing central-station power to be out of the 
question. 

Although no experimental data seem to be obtainable 
on the actual costs of power generated by wind power, we 
may very easily arrive at an approximation. Supposing in 
the first place that a windmill of suitable size to drive a 
five-kilowatt generator be valued at $125, and the approx- 
imate cost of a generator with the gasoline engine be put at 
$500. The de- 
preciation and interest on investment would amount to about 
$75. 


plus the cost of gasoline which is so uncertain a factor that 


This places the first cost of the set at $625. 
Minimum expenses would be interest on investment 


it ean not be caleulated. 

The question of greatest importance in deciding upon 
the windmill auxiliary is whether the increased interest and 
upkeep of this equipment would or would not amount to 
more than the cost of gasoline which partial operation of 
the windmill would save. 

As an answer to this, two cases may be taken, one where 
the gasoline engine carries the load alone, and the other 
where the windmill takes it for a definite time; for instance 
fifty per cent of the operating time. 

In the first ease the cost of the gasoline used for gen- 
erating power may be taken as about two cents per horse- 
power-hour, where the gasoline may be bought wholesale, 
and operating conditions are good. With these conditions: 
a load of, say eight fifty-watt lamps could be carried every 
night for six hours at an expense, for gasoline, of $21.82 per 
year. In addition a power load of five kilowatts for a half 
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hour per day, or 180 hours per year, could be carried at a 
fuel cost of $24.12. The cost of fuel of both lighting and 


power would in this case be $45.94 per year. 

If it were possible to take, as in the second case, fifty per 
-ent of this load with an additional cost of $15, which is the 
approximate fixed charge on the windmill investment, there 


This 


would not cover the difference in the cost of the generating 


would be a saving of about $8 of the power expense. 


outfit necessitated by the clutches and automatic regulating 
-chanism. 
Of course the greatest difficulty in foretelling costs is 
it it is quite possible that the wind will cease to blow at 
very time power is wanted. From such figures as are 
btainable it seems that unless the wind blows more than 
the time power is desired, the windmill investment 
iid hardly be a paying one. 
Still, such a device as described in Mr. Haskins’ patent, 
\o. 996,334, seems to have great possibilities, especially in 
ir central-western plains where water is at times rather 
caree and water power practically unavailable. It is only 
t rare intervals that the wind entirely stops and the num- 
er of windmills sceu vu these plains asserts the farmer’s ap- 
preciation of tle use of wind power. There are, no doubt, 
ereat opportunities for electric power in places which can- 
not, at the’ present state of the art, be reached by central- 
station service, and these will, in a measure, be realized with 


the perfeetion of Mr. Haskins’ patent. 








THE HYGIENIC ASPECTS OF ILLUMINATION. 

The Minister of the Interior in France has appointed a 
committee to deal with the hygienic aspects of illumination. 
This committee is to cover a wide ground, including the gen- 
eral effects of illumination on health, the framing of simple 
rules as to the best means of applying systems of lighting to 
various industrial operations, the nature and causes of short- 
sightedness and impaired vision and their connection with 
defective lighting conditions, the study of methods of meas- 
uring illumination, ete. It is very satisfying to see a move 
made in the direction of a thorough study of illumination 
problems from the physiological standpoint, as very little 
work has heretofore been done on this subject. While these 
phases of the subject of illumination have been occasionally 
pointed out at the meetings of the Illuminating Engineering 
Society, no well directed and comprehensive effort has been 
made in this country to investigate the problems involved. 
While the results of the work which will be done by the com- 
mittee in France will no doubt be made available to the whole 
world through its report, it would be well if similar work 
might be undertaken in other countries, and especially in the 
\'nited States where so much attention is now being given to 
other problems arising in connection with artificial illumi- 
nation. 

The work of the illuminating engineer should be based 


upon a recognition of the physiological and psychological — 
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bearings of illumination as well as upon the physical and 
industrial needs in this art. If the work of the French com- 
mittee is as thorough as we have reason to expect, the result 


of this labor should be a great help to all concerned. 





GAS ENGINES IN EUROPE AND AMERICA. 

A comparison between two of the latest and most typical 

the United 
The 


C. A. Tupper, has recently been 


installations of gas engines in Germany and 
States will be found upon other pages of this issue. 
author of this article, Mr. 
making an inspection trip in Europe and he is well qualified 
to make such a comparison as is given here between the in- 
stallations at Ruhrort and at Gary. 

The principal facts which are brought out by this com- 
parison are that the two countries are about abreast in the 
design of this type of engine and that little is to be said in 
On the other 


hand, Mr. Tupper points out that in the operation of gas- 


favor of the engines of one or the other make. 


engine plants there is much to be said in favor of German 
over American practice. In attention to details, in care of 
the machinery, and in the effort to obtain the highest working 
efficiency, better results are obtained there than here. 

It behooves American operating engineers to take this 
matter to heart and make an effort to alter conditions iu 
American plants so that this criticism shall not in the future 
be true. One difficulty which lies in the way of this, how- 
ever, is the relative cost of labor in the two countries. In 
other words, it pays better to secure -well trained men and 
enough of them to get increased efficiency in Germany than 
it does in America. 

The increasing use of other forms of prime movers than 
the steam engine and steam turbine has led recently to a 
great development not only in the design of other types of 
engines, but also the attention paid to the operation of them. 
Not only gas engines but other forms of internal-combustion 
engines are coming prominently to the fore and are showing 
such high working efficiencies that steam-driven engines have 
This is being met to some extent by 
The 


use of peat and crude petroleum, especially in the modified 


very sharp competition. 
the use of other fuels than coal under the steam boiler. 


form known as fuel oil, is rapidly coming to the front and 
some of the advantages of fuel oil for steam plants is pointea 
out in an article by Mr. B. R. T. Collins, which was read be- 
fore the American Society of Mechanical Engineers and is re- 
produced in abstract in this issue. 

The use of both peat and coal in the gas producer is giv- 
ing better returns than under the boiler. Not only are the 
by-products saved, but the gas can be used at a higher effici- 
ency in transforming its heat value into work than can the 
original fuel. This applies not only to its use in gas engines, 
but under the boiler as well. The latter application, com- 
bined with the use of superheated steam in steam-driven ma- 
chinery, may yet open up a new era in the development of 


prime movers. 
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Program of Convention of Illuminating 
Engineering Society. 

The details of the program for the 
convention of the Illuminating Engi- 
neering Society to be held in Chicago, 
Ill., next week, have been finally ar- 
ranged by the Convention Committee, 
of which John F. Gilchrist is chairman. 
Mr. Gilchrist will deliver an address of 
weleome on Monday morning at eleven 
o’cloek, in the Congress Hotel, where all 
sessions are to be held. A response will 
be made by Joseph D. Israel, of Phila- 
delphia 


A. E. Kennelly and the reports of com- 


The presidential address by 
mitees will follow. 

The papers, titles of which were an- 
last vill be divided 


among five sessions as follows: 


nounced week, 
MONDAY, 2:15 Pp. M. 
Glass for ll- 


E. H. Bos- 


‘*The 
luminating Purposes,’ by 
tock, of New York. 

‘Symposium on Illuminating Glass- 
Bassett Jones, Jr., C. H. MeCor- 
mack, A. J. Marshall and L. Y. Young 

‘An Analysis of the Requirements of 
Modern Reflector by F. L. 
Godinez, Jersey City. 


Manufacture of 


ware,”’ 


Design,’’ 


TUESDAY, 10:00 a. M. 
‘**Natural Gas, Its Production and 
Utilization,’” by George S. Barrows, 


Philadelphia. 

‘*Reecent Small Gas Light Units,’’ by 
F. H. Gilpin, Philadelphia. 
Developments in he Manu- 

Incandescent Electric 
J. E. Randall, Cleveland. 


WEDNESDAY, 10:00 a. Mo. 


‘*Recent 
facture of 


Lamps,’’ by 


‘“‘The Analysis of Performance and 
Cost Data of Illuminants,’’ by Ward 
Harrison and G. H. Magdsick, Cleve- 


land. 

‘‘The Evaluation of Lamp Life,’’ by 
Preston S. Millar and L. J. Lewison, New 
York. 

The Photometry of Large Light 
Sources,’’ by George H. Stickney and S. 
L. E. Rose, Harrison, N. J. 

WEDNESDAY, 2:00 P. M. 

‘*Photometry at Low Intensities,’’ by 
Louis Bell, Boston. 

‘“The Effectiveness of Light as Influ- 
enced by Systems and Surroundings,’”’ 
by J. R. Cravath, Chicago. 

‘The Distribution of Luminosity in 
Nature,’’ by H. E. Ives and M. Luck- 
iesh, Cleveland 

THURSDAY, 10:00 A. M. 

‘‘The Law of Conservation as Applied 
to Illuminating Calculations, by A. S. 
MeAllister, New York. 


Legislative Enactments 


‘*Resume of 
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on Illumination,’’ by E. L. Elliott, New 
York. 

‘‘Tilumination or Equipment?’’ 
F. B. Rae, Jr., New York. 

On Monday evening there will be a 
reception and dance and on Wednesday 
evening a subscription banquet. Tues- 
day evening will be devoted to a discus- 
sion of section matters and an inspection 
of local illuminations. 

On Tuesday afternoon there will be 
inspection trips to the Fisk Street power 
house, the Peoples Gas Building, Ar- 
mour Institute, Lewis Institute, Univer- 
the International 
Automobile rides 


by 


sity of Chieago and 
Municipal Congress. 
have been provided for visiting ladies on 
Monday and Tuesday afternoons, and a 
theater party on Wednesday afternoon. 
—_-so 8 
Special Trains for American Electric 

Railway Association Convention. 

In order to provide for the transpor- 
tation of members attending the con- 
vention of the American Electrie Rail- 
way Association and its affiliated and 
allied associations, which will be held 
at Atlantie City, N. J., October 9-13, 
the transportation have 
provided for special rates over various 
lines, and also some special trains. 

From Chicago a special train leaving 
at 12:00 noon, October 8, will run over 
the Pennsylvania railroad, reaching At- 
lantic City at 11:00 a. m., Monday, Oc- 
tober 9. J. M. Roach, president of the 
Chicago Railways Company is chair- 
man of the committee of this territory. 

Members from the St. Louis and 
Kansas City territory will be provided 
with a special train on the Pennsylva- 
nia lines leaving St. Louis Saturday, 
October 7, at 12:25 p.m. Captain Rob- 
ert McCulloch, president of the United 
Railways Company, of St. Louis, is 
chairman of the transportation com- 
mittee covering the St. Louis and 
Kansas City district and Convention 
Bulletin No. 3 published by the Asso- 
ejation covers all details as to trains, 


rates, ete. 


committees 


—— +e — 
Individual Efficiency. 

In one of the instructive 
dresses presented before the Chicago 
Electrie Club, H. N. Tolles, of the Shel- 
don School, Chicago, on September 20, 
analyzed the qualifications that are 
necessary to promote individual effici- 
ency. "At the meeting on September 13, 
A. D. Curtis, of Chicago, addressed the 
elub on the subject of ‘‘Observations 
from a trip to China and Japan.’’ 


most ad- 
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Pittsburgh Electric Boosters Meet. 

Matters of unusual interest claimed 
attention at the first fall business meet- 
ing of the Pittsburgh Electric Boosters’ 
Club held last Monday at the Fort Pitt 
Hotel. 

The Board of Control reported com- 
pleted arrangements for an energetic 
composite advertising campaign to he 
started in October. This will be de- 
voted to boosting electrical Pittsburg 
through the daily press. It would be 
entirely new to Pittsburgh, and good re- 
sults are anticipated. 

A motion to investigate the electrie 
wiring and installation rules in Pitts- 
burgh and their variance from those of 
the National Board of Fire Uniler- 
writers provoked an active discussion. 
The matter was laid over for further 
investigation. The subject is of keen 
interest, owing to the great variety of 
rulings in the various cities of the Uni- 
ted States, no two being exactly alike. 
It is possible for Pittsburgh to take the 
lead in a_ standardization 
and it was informally settled to dis- 
cuss the matter with the Electrical De- 
partment of the City of Pittsburgh for 
advice as to its desirability. 

The club voted to invite the Sons of 
Jove to Pittsburgh for its annual na- 
tional convention in 1912, and a com- 
mittee was appointed to actively can- 
vass the situation with full power. 

The business meeting was followed 
by a buffet lunch. 

i one 
A Memorial to Gauss. 

A tower in honor of the great physic- 
ist, Gauss, has has been erected on the 
Hohenhagen, a hill 508 meters in 
height, near Dransfeld, Germany. ‘The 
tower is a square four-story structure, 
thirty-five meters in height, built in 
basalt, with a pyramidal roof. ‘The 
interior has been fitted up as a Gauss 
and contains a bust of the 


movenient, 


museum, 
savant, an exact copy of the first 


Gauss-Weber telegraphic apparatus 
(kept at Géttingen, where the experi- 
ments were conducted), copies of other 
instruments of Gauss, ete. 


on 
! iit 


Traction Lines in Ohio. 
Statistics recently compiled 
that Ohio, with ninety-one traction 
lines, leads every state in the Union. 
There are 1,279 companies, having 4,- 
088 miles of track and an authorized 
capital of $2,135,443,005. Illinois comes 
second in point of number, with eighty- 
five lines. 
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S. 0. Cowper-Coles. 

Sherard Osborn Cowper-Coles, the 
English inventor, metallurgist 
and writer, was born October 8, 1866, 
on the Isle of Wight. On account of 
ill health he received his early educa- 
tion privately and later pursued studies 
at the Crystal Palace Engineering 
School as well as at Kings College. He 
completed his studies in 1887 and short- 
lv thereafter entered into scientific re- 
search work in the electrochemical and 
c<indred fields. 

Mr. Cowper-Coles is an indefatigable 
plodder and investigator and the result 
if his researches as well as 
the outcome of them may be 
judged by the very 
important papers he 
presented to different scien- 
tific bodies and which have 
been published in the lead- 
ing technical press of this 
and other countries. Among 
these are dealing 
with the following subjects: 
zine, 


eminent 


many 
has 


papers 


electro - deposition of 
electro-zinecing;  electro-de- 
position of palladium; eleec- 
tro-deposition of chromium, 
treatment of 


sulphide 


electrolytic 
complex ores ; re- 
cent applications of electro- 
metallurgy to mechanical en- 
electrolytic pro- 
cess for the manufacture of 


gineering ; 


parabolic reflectors; electro- 
lytic process for the produc- 
and _ sheet 


tion of copper 


tubes; recent storage-bat- 


tery improvements; rapid 
methods for producing elec- 
trotvpes; the deposition of 
zine for protecting iron and 
surfaces; electrolytic 
the 
of copper wire; 
metallic coating for iron and 

steel; recovery of gold from cyanide 
solutions; aluminum welding; metallic 
preservation and ornamentation of iron 


and steel surfaces; rendering iron and 


steel 
production 
protective 


process for 


steel non-corrosive; production of fin- 
ished iron sheets and tubes in one oper- 
ation, ete. 

His inventions include processes for 
the electrolytic deposition of silver and 
cadmium alloys; the electro-deposition 
of zine on iron and steel; the electro- 
lvtie refining of copper and the produc- 
tion of copper-tubes, sheets and wire; 
dry galvanizing; the recovery of zine 
from complex sulphide ores; welding 
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aluminum without flux; seasoning and 
preserving wood; inlaying and orna- 
menting metallic surfaces; the electro- 
lytic production of Portland cement 
from blast-furnace reproducing 
printing surfaces electrolytically; the 
recovery and refining of tin, and for a 


slag ; 


new leading-in wire for incandescent 
lamps. For many of the above he has 
received several distinctions, amongst 
which may be mentioned the silver 
medal at the Crystal Palace Exhibition, 
1892, and a diploma at the Naval Ex- 
hibition; two gold medals and a silver 
medal at the St. Louis Exhibition, 1904; 


SHERARD O. COWPER-COLES, 
Eminent English Inventor. 


a silver medal at the Paris Exposition, 
1900; grand prize for electrochemistry ; 
the diploma of honor for metallurgy; a 
gold medal for art work and a silver 
medal for civil engineering at the 
Franco-British Exhibition, 1908; grand 
prize for metallurgical apparatus, a 
gold medal in metallurgy and a diplo- 
ma of honor in chemical industries at 
the Imperial International Exhibition, 
1909; the Bessemer premium for his 
paper ‘Protective Metallic Coating for 
Iron and Steel;’’ a gold medal for his 
paper ‘‘ Metallic Preservation of Orna- 
mental Iron and Steel Surfaces.’’ Also 


621 


several gold medals at the Brussels Ex- 
hibition, for gold mirrors, ete., were pre- 
sented to him. 

With regard to the electrolytic pro- 
cess for the manufacture of parabolic 
reflectors for searchlights and locomo- 
tive headlights Mr. Cowper-Coles says: 
Metallic mirrors made by the new pro- 
cess have been used for locating sound ; 
in the experiments made at St. Mar- 
garets Bay, near Dover, the ticking of 
a watch, when placed in the focus, 
could be distinctly heard twenty feet 
away, even with a strong breeze blow- 
ing across the line of direction of 

sound. W. R. Cooper, in his 
electro-metallur- 
‘‘The  in- 
powerful 
for 


treatise on 
gy remarks: 
creasing use of 
electric searchlights 
naval and military purposes 
has led to a demand for a 
substitute for the heavy, 
costly and frangible glass 
lenses hitherto employed. 
The very effective and in- 
genious substitute patented 
by Mr. Cowper-Coles is in- 
teresting not only as an ex- 
ample of a special process 
of copper deposition but as 
illustrating a successful ap- 
plication of metallurgy in a 
Instead of being 
refracted through a _ glass 
lens the rays of light are 
rendered parallel by reflec- 
tion from an_ accurately 
formed parabolic reflector.’’ 
This paper, which fully de- 
scribes the process, was first 
read before the Institution 
of Electrical Engineers in 
1898. Of the process for the 
electrolytic refining of cop- 
per, R. Blount remarks that 
one of the most suc- 

cessful attempts known to 
solve the problem of depositing cop- 
per in a smooth continuous sheet so 
that it can be used at once without 
fusing or reworking. 

Sherard Cowper-Coles’s paper ‘‘ Va- 
por Galvanizing,’’ read before the 
Chemical Society, April 5, 1909, treats 
of his new vapor process as applied 
to the inlaying and decorating of 
metallic surfaces, such as those of cop- 
per, zine, nickel, antimony, cobalt and 
aluminum. It renders practicable the 
hitherto impossible process of burning 
in and blending several of these metals 
together. 


new field. 


it is 








622 


Conference on Smoke Abatement. 

The Committee of Investigation on 
and Electrification 
of Steam Terminals of the 
Chicago Association of Commerce is 
conducting an important phase of its 
work through a series of general con- 
ferences, at which expert advice upon 
the various subjects calling for its con- 


Smoke Abatement 
Railroad 


sideration, is obtained. 

At a meeting held in the offices of 
the General Managers’ Association on 
September 12, the committee conferred 
with city officials, motive-power men 
and mechanical engineers of railways, 
industrial engineers, chemists and oth- 
ers, discussing many features of smoke 
production and of efforts made for its 
abatement. 

The experiences of Chicago in deal- 
ing with the smoke problem were dis- 
cussed by former City Smoke Inspector 
Paul P. Bird, one of the city’s represen- 
tatives on the committee, and by Os- 
borne Monnett, the present inspector 

The 
been used by the 


Ringlemann chart, which has 


city in measuring 
smoke density, was passed upon favor- 
ably at the meeting, the representatives 
of the railroads adopting it for use in 
their own treatment of the subject. 


— +7 


Canadian Water Powers. 


The Conservation Commission of 
Canada 


the water powers of every province, 


has made an investigation of 


issued before the 


and a report will be 
end of the year. The work of the 
commission engineers has been com- 


pleted in the maritime provinces and 
Quebec, and work is now being done 
in the West. 
sion relies on the work of the Hydro- 
The Con- 


For Ontario, the commis- 


Electric Power Commission. 
servation Commission has been advised 
of an important change of policy on 
the part of the Quebec Government in 
respect to water power. These powers 
will not hereafter be alienated in per- 
but will be based 


on long terms of lease, subject to re- 


petuity, franchises 
vision of rentals. 


_ +o 


Exports of Copper. 
Exports of copper for the week end- 
ed September 14 were 6,623 tons. Since 
the first of the month the amount is 
11,242 tons, as compared with 15,796 
tons for the same period last year. 
Total exports of copper for August 
29,018 compared with 


were tons as 


27,876 tons last year. 
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Iowa’s Water Resources. 

The Iowa Geological Survey, under 
the directorship of George F. Kay, of 
Iowa City, has recently entered into 
co-operation with the United States 
Geological Survey for the purpose of 
studying the flow of the more impor- 
tant rivers in the state. Prior to 1906 
a number of stations were maintained 
by the federal survey, but with one ex- 
ception they were discontinued in that 
year for lack of funds. Within the 
past year or two the possibilities of de- 
veloping water power have aroused in- 
terest in Iowa and the state survey 
has been desirous of preparing a re- 
port on this subject. Preliminary in- 
vestigations, however, showed the need 
for actual records of river discharge 
before a definite report could be made 
and so this has been postponed for some 


time pending the compilation of 
stream-flow data. Gaging stations have 
been established on Iowa River near 


lowa Falls, Des Moines River near Fort 
Dedge and at Keosauqua, Cedar River 
and Wapsipinicon 

The last three sta- 


at Cedar Rapids, 
River at Stone City. 
tions were originally established by the 
United States Geological Survey prior 
to 1906 and records of varying length 
are available for them. The records 
for the Cedar and Wapsipinicon have 
heen continued since 1903. 

The records of the lowa rivers will 
be of value not only in planning for 
the utilization of water power but also 
in devising measures for preventing 
Hoods. The river valleys are subject to 
severe overflow. The subject of the 
pollution of the streams by sewage is 
also becoming increasingly important 
and in this the low-water 
records are valuable in indicating the 
allowable degree of such pollution. 

SN 


Memorial to Volta. 


connection 


Signor Calissano, Italian Minister of 


Posts and Telegraphs, accompanied by 
telegraphists who had assembled at 
Como from all parts of the world, went 
on September 1 to Camnago to pay a 
visit to the grave of Alessandro Volta, 
the inventor of the electric battery. 
The minister and delegates placed 
wreaths on the tomb, and Signor Calis- 
sano, Signor Battelli, a member of the 
Italian Chamber, M. Buels, director of 
the Belgian Telegraphs, and Signor 
Pietro Volta, a nephew of the inventor, 
made speeches. A memorial stone was 
unveiled bearing an inscription record- 
ing the esteem in which Volta is held. 
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Wentworth Institute. 

A new industrial school, known as 
Wentworth Institute, is just being 
opened in Boston. It has been founded 
by Arioch Wentworth, who bequeathed 
an endowment of $3,500,000 to furnish 
education in the mechanic arts. Its 
aim is to teach trades and train young 
men to become foremen and superin- 
tendents in building construction and 
manufacturing industries. Over 600 
applications for admission have al- 
ready been received. 

Shop work will occupy one-half of 
the student’s time, the other half be- 
ing devoted to the classroom. Both 
day and evening courses will be of- 
fered. The day courses are of two 
types, short one-year courses and more 
thorough two-year courses. The fees 
are very low. Part-time courses and 
an employment bureau are 
planned. 

The electric wiring laboratory is 
equipped with benches for a variety of 
small electric construction work that 
can be done to best advantage there, 
and in addition there are large booths 
or rooms in which commercial electric- 
wiring equipment can be installed, just 
as it would be installed in a house or 
office building. The head room of this 
shop is over thirty feet, so that there 
is ample opportunity for carrying this 
kind of work on a full-sized seale. The 
department is also equipped with a 
switchboard, to which there are feeders 
bringing in a current of 150 amperes 
direct from the power house, so that 
all of the electric installation can be 
tested out under current and inspected 
just as though they were commercial 
installations. In such a shop a boy can 
get all of the advantages of the experi- 
ence that he would get in a commercial 
shop, in addition to the advantage of 
having an instructor who is constantly 
interested in his progress and promo- 
tion. The power plant, too, is notable. 

There is a dynamo laboratory in the 
engine room, with machinery care- 
fully selected for studying the operat- 
ing characteristics of direct and alter- 
nating-current apparatus. 

The foundry and main shop building 
is 145 by 49 feet and five stories hig! 
The power house is 80 feet square. Be- 
tween them is a wing containing ai- 
ministrative offices. Preparations are 
being made for another large building. 

The principal of the new school is 
Arthur L. Williston, who was formerly 
at Ohio State University. 


aiso 
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The Laar Gas-Engine Plant at Ruhrort, 





Germany. 


Some Comparisons With the Gary Installation. 


The accompanying illustration, 
produced from a photograph, shows 
four tandem gas engines, of 1600 horse- 
power each, built by Haniel & Lueg, 
f Dusseldorf, Germany, for the Phoe- 
Gesellschaft’s works at 


re- 


nix Aktien 





BY C. A. TUPPER. 


lowing for this difference, the rating of 


the two cylinders, each of which is 
38.56 inches in diameter, with 47.25- 
inch stroke, is correspondingly smaller 
than the latter, which are 44 inches in 


diameter, with 54-inch stroke. Each 


their construction, the ample dimen- 
sions and favorable arrangement of the 
driving gear, the simplicity and easy 
accessibility of all working parts, posi- 
tive lubrication, efficient cooling and 
the regularity and smoothness of their 











FIG. 1.—INTERIOR VIEW OF 


Ruhrort, in Rhenish Prussia. This is 
one of several power installations used 
by that company in mining and smelt- 
ing operations and was made for what 
is known as the Laar station, utilizing 
blast-furnace gas. 

The engines are of the same general 
type as those operated by the Indiana 
Steel Company at Gary, Ind., but are 
tandem instead of twin-tandem 
‘-hines. Their speed is ninety-four rev- 
olutions per minute, as against eighty- 
three and one-third at Gary; and, al- 


ma- 


LAAR PLANT, 


SHOWING FOUR 


engine is direct-coupled to an alter- 
nating-current generator of 1,200-kilo- 
watt capacity, built by the Allegemeine 
Elektricitats Gesellschaft, of Berlin, 
and the units are operated, when re- 
quired, in parallel with other gas en- 
gines and steam turbines included in 
the company’s power circuits. Fig. 2 
is a plan drawing showing the arrange- 
ment of the station, with piping, ete. 
The most distinctive features of the en- 
gines, which are four-cycle, double- 
acting machines, are the solidity of 


1,600- HORSEPOWER FOUR-CYCLE TANDEM GAS ENGINES. 


operation. In all of these points they 
are the equal of the best American ma- 
chines. 

Particular attention has been given 
to the design and construction of the 
cylinders, which are made of a tough, 
close-grained iron cast in such a man- 
ner as to avoid unequal shrinkage 
strains, with the result that their dura- 
bility has been found equal to that of 
ordinary steam. engines. In making 
comparisons with the installations in 
the United States, where cutting of the 
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cylinder interiors has not been uncom- 
mon, it should be remembered that the 
the Phoenix 
works does its work properly, whereas 


gas-cleansing system at 


at more than one American plant care- 
less operation leads to trouble. The 
cylinders are bolted to the frame and 
to the tie piece, connecting them by 
means of a large number of very strong 
finely threaded bolts, which, in spite of 


the varying amount and direction of 


the thrust, prevents them from work- 
ing loose. In early gas-engine design 
the ordinary Whitworth thread was 


used for this purpose, but the above is 
now typical of the best European and 
American designs. 

The frame of each of the engines at 
the Phoenix works is a heavy hollow 
easting, so shaped that the principal 
weight of metal is in direct line with 
the working stresses, on the same prin- 
ciple which has met with so much com- 
mendation in the engines at Gary. It 
is partly let down into the foundation 
and rests on the latter for its entire 
length, being uniformly secured and 
held by powerful holding-down bolts 
Reference to the illustration, Fig. 1, 
will show that the depression of the 
frame also serves to raise the floor line 
to a point where the valve gear rods 
and connections are readily reached. 
On the upper side the frame is open, to 
allow the front cylinder head to be 
removed, as at Gary. 

The tie-piece between the cylinders 
has very thick walls, the same as the 
frame, and is further strengthened by 
This piece is 
provided through 
which the pistons can be removed, and, 


continuous ribs inside. 


with an opening 
to guard against any weakness from 
this cause, the opening is stiffened by 
strong steel tie-rods. Planed cast-iron 
plates, rigidly connected with the foun- 
dation, support the tie-piece in such a 
manner that it and the cylinders can 
expand freely under the influence of 
heat and and, at 
the same time, lateral guides on the 
feet of the tie-piece prevent any side 
movement as the result of such expan- 
sion which might oceur because of the 
side opening. This serves the purpose 
so effectually that it has not been nec- 
essary to cast feet on the cylinders and 
provide for their further support. 

The slide for the slipper guide of the 
piston rod, in the tie-piece, is bored 
out concentric with the cylinders, cor- 
responding with the boring of the 
frame, and is placed so low that the 


operating stresses 
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cylinder head can be removed without 
taking out the slipper guide. The rear 
guide piece, which supports the back 
eylinder and tie-piece, also serves as a 
slide for the rear slipper guide of the 
piston rod. Each piston is a hollow 
casting of iron, fastened to the piston 
rod by means of a cone and nut with 
trapezoidal threads, which is a feature 
of particular interest, as the water of 
the cooling system, described below, 
passing through the hollow piston rod, 
is forced into and through the piston. 
The piston rods, which are made of 
nickel-steel, are bored out, with the 
triple object of securing light construc- 
tion, forming a passage for the cooling 
water and serving as a check on the 
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was partly used for the latter where 
nickel-steel is found in the engines at 
the Phoenix works, but their genera] 
construction and operation are essen- 
tially similar. P 

The crossheads, connecting rods and 
the Phoenix 
were forged from steel made by 
well known Siemens-Martin 
hearth process. The shafts are bored 
to permit of central lubrication of the 
erank and ecrank-pin bearings. 

The valve gear of the engines is of 
the stratification type, not dissimilar 
to that of the Gary installation, and the 
engines operate with constant 
pression, thus tending to insure smooth 
running under even the most 


engines 
the 


open- 


erank shafts of 


coMm- 


rarying 
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FIG. 2. 


quality of the metal. The front and 
rear rods are coupled in the slipper 
guide of the tie-piece, so that the pis- 
tons can be exactly adjusted to any 
desired clearance. To guard against 
any bending of the piston rods while 
the engine is in operation, they have 
been made with a slight upward cam- 
ber, so that, when the pistons are in 
place, the rods are exactly horizontal, 
after allowing for the weight of parts 
and cooling water, and the pistons do 
not rest on the cylinders, their weight 
and that of the rods being supportec 
by means of the slipper guides in the 
frame, tie-piece and rear slide. The 
two pistons and their rods are, of 
course, exact duplicates. The design 
of the parts above mentioned, com- 
menecing with the tie-piece, differs in 
various particulars from that of the 
Gary engines, and high-carbon steel 








PLAN OF THE 














LAAR POWER HOUSE. 


loads. Regulation is effected by alter- 
ing the proportion of the gas mixture, 
so that more or less gas is introduced 
into the eylinders according to the 
amount of power required. The induc- 
tion valve is always open during the 
whole of the suction stroke, and the 
variation in the gas content of the 
charge is accomplished by the earlier 
or later opening of the gas valve. Both 
valves close simultaneously at the end 
of the suction stroke. If the engine is 
not working at full load, therefore, air 
is first allowed to enter the eylinder 
and then gas mixture until the end of 
the suction stroke. The Gary engines 
have this advantage, that the mixture 
of the air and gas is thoroughly ef- 
fected before entering the cylinder by 
means of a patented annular mixing 
chamber located under the main inlet 
bonnet, but in either case the principal 
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benefit of the stratification system, 
namely, constant compression, which 
determines the efficiency, has been se- 
eured. 

in the driving and regulating mech- 
anism for the gas valve the eccentric 
rod aets through a ratchet on a bell- 
erank, whieh drives a two-armed lever 
actuating the valve spindle. The posi- 
tion of the latter is determined by the 
governor. The lower the fulerum of 
this lever is forced the later it is acted 
upon by the eecentrie and the later the 
valve is opened. The valve is 


CAS 








FIG. 3.—SEVENTEEN 


closed, on the other hand, by means 
of a spring, when the ratchet of the 
eceentrie rod slips off the bell-crank, 
and this, therefore, takes place inde- 
pendently of the position of the gov- 
ernor and always at the same time in 
the stroke of the piston. For engines 
intended to be driven alternately by 
blast-furnace and producer gas it is 
necessary to alter this arrangement, 
and the same builders have provided a 
very ingenious means for doing so, 
which is not, however, in the province 
of the present article. In American 


OF THE ALLIS-CHALMERS 2,000-KILOWATT 
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practice the same idea has been suc- 
cessfully carried out, the readjustment 
of the gear being in both cases com- 
paratively simple. 

The ignition of the engines at the 
Phoenix works takes place in the usual 
way by means of an electric spark on 
the make-and-break system, and, to in- 
sure against misfiring, there are two ig- 
niters attached to each side of 
cylinder. The breaking of the cireuit 
is effected by means of a small motor 
included in the ignition circuit. All 
the percussion gears are actuated by a 


each 


contact apparatus at the rear end of 
the valve-gear shaft and receive their 
current from a special small accumu- 
lator battery with sixty-volts tension, 
so that thirty cells, with a capacity of 
about twenty-four ampere-hours, suffice 
for each engine. The timing of the ig- 
nition can readily be altered by hand 
for all four igniters on the cylinder or 
for one alone. The adjustment, there- 
fore, can be made very sensitive. Con- 
trol from the governor is also effected 
by means of a safety stop, which opens 
a switch in the ignition circuit and 
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shuts off the current in case of over- 
speeding. 

Lubrication of the pistons and ecylin- 
ders is effected by means of oil pumps, 
but other parts are mainly supplied 
from a tank elevated at one side of the 
Laar station. The used oil is caught 
in the recess of the crank frame and 
returned, after triple filtering, to the 
tank, in a manner similar to the system 
extensively installed in this country by 
the Turner Oil Filter Compgny. For 
the eccentric rolling levers and the 
higher parts of the valve gear, grease 


AT GARY. 


cups are used, to prevent these parts 
being too much dirtied by oi drip- 
pings. 
Water-cooling is 
parts exposed to the high temperatures 
resulting from combustion, such as the 
cylinder walls and heads, the eduction- 
valve casings, valves and spindles, the 
pistons, piston rods, ete., and the frame 
and other parts are jacketed as re- 
quired. Special attention was given, in 
the design, to surrounding the eduction 
passages of the cylinder completely 
with cold water; the latter is con- 


provided for all 
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ducted to the eylinders underneath and 
is then utilized for cooling the cylinder 
heads. By means of suitably arranged 
valves, the quantity and flow of the 
water closely regulated. 
The engineers of the Phoenix works 
fitted in thermometers at 
various places for observing the tem- 
peratures, particularly where the water 


can be very 


have also 


leaves the engine. 

Admission to the eylinder jackets is 
at a pressure of 10.6 to 14.2 pounds per 
inch, suffi- 
cient quantity through at the proper 
rate of flow, but for the cooling of the 
piston rods and piston a pressure of 


square which will force a 


about three times that amount is essen- 
tial, in order that the water may be 
driven forward quickly enough inside 
the into 
account. The exit of the cooling water, 


rods, taking their movement 
at the various points, is made visible, so 
that its circulation may be observed. 
In the operation of the power plant 
the temperature, at leaving, is kept be- 
low 45 degrees centigrade (113 degrees 
to avoid the depositing 
There a suffi- 
cient number of holes in the circumfer- 


Fahrenheit 


of seale. are, however, 


ence of each jacket, which are 


strengthened by shrunk-on rings, 
to allow the cooling space to be easily 
cleaned throughout. The order of flow 
that the 


in contact with the hottest places. 


water comes 


The 


boxes 


is such coldest 


valve chests and eduction-valve 
are separately cast, with water jackets, 
and bolted to the cylinders, a method 
of construction which has several ad- 
vantages. 

For cooling the gas engines at the 
Phoenix works, it has been found that 
the amount of heat to be dissipated per 
horsepower-hour is about 650 calories 
, of which 
about one-third is the 
cooling of the pistons and piston rods 
and the remainder in taking care of 
If the temperature of 


say, 60 degrees 


(2,600 British thermal units 
comprised in 


the other parts. 
the 
Fahrenheit, and it is raised to no more 


cooling water is, 
than 113 degrees, this means that about 
8,000 gallons per hour is required for 
each of the 1,600-horsepower engines 
The writer under- 
stands, that at the Phoenix 
works this is bettered in practice. 

In all essential features the lubricat- 


at rated capacity. 
however, 


ing and cooling systems in use on the 
Phoenix and Gary engines offered no 
marked points of difference. 

The Gary engines, being twin-tan- 
dem, will start from any position, but 
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those at the Phoenix works require a 
barring gear, which is operated by an 
electric motor. This slowly brings the 
engine into the proper position and has 
the merit of giving the operator oppor- 
tunity to make sure that there are no 
impediments to running. 

The actual starting of the engine is 
effected by means of compressed air 
and a valve gear with cam disk, which, 
at the right time, 7. e., when the indue- 
tion eduction valves are both 
closed explosion should take 


and 
and an 
place in regular operation, permits the 
entrance of 284 
pounds, to the piston and drives the 
latter forward. Similar action causes 
the return stroke. The ignition cir- 
cuit is open during this period and only 
closed in time for the first explosion. 
For the Gary engines the system is 
very similar, but, with the opening of 
the throttle from the air reservoir, the 
special starting gear is automatically 


compressed air, at 


thrown into position. 
In both the Phoenix and Gary en- 
gines ample provision has been made 


at every point for getting at and clean- 
ing the important parts, and all mov- 
ing elements can be readily discon- 
nected and removed. Ability to take 
off the cylinder heads without discon- 
necting the cylinders from the frame 
or tie-piece is of especial value in facil- 
itating proper inspection of the pistons 
and eylinder bores. More important, 
however, from some standpoints, is the 
fact that, whereas the gas valve and in- 
duction valve are located at the top of 
the cylinder, the eduction valve is at 
the bottom. The placing of the latter 
in this position has particular advan- 
tages when the engines are operated on 
gases which carry in them considerable 
impurities, and for that reason it is 
more valuable in the United States 
than in Germany. There, as before in- 
timated, the gas is more thoroughly 
and uniformly purged. At Gary and 
at the works, also, as the 
writer understands, the eduction-valve 
chamber can be disconnected, 
down and outward, and the 
cleaned, any necessary grinding of the 
valve or its seat done, or other opera- 
tion performed, without any difficulty. 

There are other interesting points of 
similarity and differences in the con- 
struction of the frame, bearings, 
eranks, crossheads, ete., regarded as 
typical, respectively, of European and 
American practice, that have been dis- 
cussed in numerous articles heretofore, 


Phoenix 


swung 
valve 
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but, in the writer’s view, the above 
comparison brings out the more impor- 
tant facts. What impressed him is the 
fact that the engineers of both conti- 
nents have arrived at so nearly the 
same results, due largely, of course, to 
the intelligent use which has been made 
on this side of the Atlantic of Euro- 
pean experience. If our gas-operat- 
ing engineers were generally as well 
trained for their work and as careful 
in their attendance as the men in 
charge of European plants, the success 
of American installations would be 
much more apparent. At Gary and 
some other plants excellent results are 
undoubtedly being obtained, as the 
consequence of good operating prac. 
tice, but, taking the gas-engine instal |a- 
tions of the country as a whole, there 
is room for great improvement. 
Laar plant of the Phoenix Aktien Ge- 
sellschaft has been very successful 
from the start, and the writer saw an 
official statement from that company 
to the effect that the engines above de- 
scribed show excellent economy in the 
use of the gas with which they are 
supplied, as well as in other respects. 
+> 
The University of Detroit. 

On the expiration of the Charter of 
Detroit College, of Detroit, Mich., this 
year, the authorities of the institution 
decided to effect an organization on a 
broader basis. It has been ineorpor- 
ated under the title of ‘‘ University of 
Detroit.”’ 

Owing to the needs of the city and 
the demands of students it has been 
decided to begin the university expan- 
sion with a Department of Engineer- 
ing, including courses in electrical, 
mechanical and civil engineering, 
which will lead to the degree of Bache- 
lor of Science. 

The engineering classes will com- 
mence on October 2, and evening class- 
es in electricity will also be offered, 
commencing October 16. 

—_--e 
Winona Substation Wrecked. 

By the accidental throwing of a 
switch the wrong way, Station Master 
Perry caused a rotary converter to run 
away at Milford substation of the Wi- 
nona Interurban Railroad and wrecked 
the building. The fragments of the 
machinery crashed through the walls, 
windows and roof, greatly damaging 
the building and seriously injuring 
Mr. Perry. The loss to the company 
will be heavy. 


The 
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THE PORTSMOUTH MEETING OF 
THE BRITISH ASSOCIATION 
FOR THE ADVANCEMENT 
OF SCIENCE. 


BY JOHN B. C., KERSHAW. 


The eighty-first annual meeting of the 
British Association for the Advance- 
ment of Seience was held at Ports- 
iouth, England, from August 30 to Sep- 
tember 6, under the presidency of Sir 
Villiam Ramsay, the noted chemist 
vho discovered argon and helium and 
ther rare gases of the atmosphere. 
This was the first visit of the Associa- 
ion as a scientific gathering to Ports- 
mouth, and the meeting, though suc- 
cessful from a seientifie point of view, 
was but poorly attended; the number 
of members and associates in actual at- 
tendance at Portsmouth was 1,210, as 


compared with 1,450 at Sheffield in 
1910. 
PRESIDENT’S ADDRESS. 

Sir William Ramsay in his presidential 
address (delivered on Wednesday evening, 
August 20), was rather discursive, and 
touched upon technical education, the peri- 


odie law in relation to the rare gases of the 
atmosphere, the evolution of the elements 
and lastly upon the coal resources of Great 
Britain. On the latter subject he is anxious 
that Great Britain should do as other na- 
tions have done and are doing, namely take 
stock annually of her resources of natur- 
al power and energy. In this connection, 
the president referred to the permanent 
commission consisting of three representa- 
tives from each state that has been set up in 


America for reporting upon the diminish- 
ing stores of natural energy, and for taking 
steps to lessen the rate of diminution. Ac- 
cording to Sir William Ramsay, Great 
Britain will have exhausted her supplies of 


coal in 175 years, and he is not at all hope- 
ful that any of the suggested alternative 
sources of energy, such as the tides, the 
winds, solar heat, wood and peat fuels, or 
the internal heat of the earth, will be able 
to provide one hundredth part of the energy 
required to keep the prospective population 
of the British Isles, at that date, at its 
present standard of comfort or well-being. 


The presidential address of Prof. 
J. H. Biles, before the members of Sece- 
tion G (Engineering), was delivered 
on Thursday morning, and dealt with 
the subject of ‘‘Ship Stability,’’ of 
which he has been making a special 
study. The papers read in this sec- 
tion on August 31, and the following 
days were,many of them, of value to 
electrical engineers. The more inter- 
esting and important of these are re- 
ferred to below. 

W. Worby Beaumont had the honor 
of first place after the presidential ad- 
dress on Thursday morning, and read 
a lengthy paper upon 

CORRUGATION OF TRAMWAY RAILS. 


This paper was illustrated by many pho- 
tographs and diagrams. According to Mr. 
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Beaumont the remedies for “corrugation” 
are: 1. The reduction of the great destruc- 
tive weight on the wheels of the modern 
car. 2. The use of larger wheels than can 
be used with the present design of car. 3. 
The maintenance of moderate speeds; 
much lower speeds than are common on 
curves, even those of large radius. and mod- 
erate speeds on lines that may be classed 
as straight, but which have such departure 
from straightness, horizonatal and vertical, 
as will encourage boxing or wandering of 
the cars from side to side. 4. The use of 
harder rails than at present employed. The 
reduction of weight is possible; the reduc- 
tion of speed is possible; the use of larger 
wheels is possible with future cars, and the 
use of harder or more resistant rail mate- 
rials may be possible, but these would have 
to be produced by methods more costly than 
those now adopted. The remedies will in- 
volve modification in the views at present 
held as to the place, purpose and working 
of tramway services, but even the most ar- 
dent advocates of tramway ubiquity, will 
ultimately be constrained to admit that 
tramways like all other things, that have 
and offer desirable ends and convenience, 
have also their economic and expediency 
limits. 

On Friday morning, September 1, 
two papers upon electrical subjects by 
H. A. Mavor and B. P. Haigh claimed 
the attention of the members of Sec- 
tion G. The first named author dealt 
with ‘‘Electric Drives for Serew Pro- 
pellers,’’ and the following is an ab- 
stract of his paper: 

ELECTRIC DRIVES FOR SHIP PROPELLERS. 

The problems of marine engineering have 
until recent years been solved by the appli- 
cation of various forms of the reciprocating 
steam engine, and the form, power, speed, 
and general arrangement of power-driven 
vessels have been developed in connection 
with this means of propulsion. The ad- 
vent of the steam turbine and more recently 
of the explosive type of reciprocating en- 
gine has opened up new lines of develop- 
ment, and in certain departments there is 
evidence that these lines involve the use 
of intermediate devices between the power- 
producing and the power-absorbing ele- 
ments of the machinery. The necessity for 
these devices arises when the properties 
of the propeller, in respect to the best rate 
of revolution for the highest economy, are 
incompatible with the same conditions as 
applied to the requirements emerging from 
the power generator. The divergence in these 
properties may be very small, or it may 
be very great. If the divergence be small, 
there is generally little or no advantage in 
respect of fuel economy to be gained by the 
interposition of a transmission arrange- 
ment, with its necessary mechanical or other 
losses; but even in such cases it may be 
that the transmission arrangement other- 
wise unnecessary may provide means of 
dealing with requirements which the steam 
turbine or internal-combustion engine are 
incapable of meeting. For example very 
rapid maneuvering at full power requires 
in the case of the steam turbine a separate 
or partially separate reversing equipment, 
and in the case of the explosive internal- 
combustion engine, the most convenient de- 
vice hitherto produced is the one of com- 
pressed air in the working cylinders, for 
producing the required changes in the di- 
rection of motion. The advantages of elec- 
tric transmission over other competing meth- 
ods may be most concisely stated by point- 
ing out the deficiencies of the other two 
methods, as compared with the electrical. 
In the case of the mechanical transmission 
by the toothed-gears, which has been carried 
out by the Parsons Marine Steam Turbine 
Company in England and by the Westing- 
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house Machine Company in America, the 
results at sea appear to be quite satisfac- 
tory, but we are still left with the necessity 
of providing a reversing turbine, and while 
there are means of connecting two separate 
units to the same shaft frequent and sudden 
reversal of motion of the propeller by means 
of the reversing turbines would probably 
disturb the satisfactory running condition 
of the gear, so that, while it has been demon- 
strated to be suited for long-distance runs, 
it remains to be proved that it will stand 
the rough-and-tumble service of a_ vessel 
where there is much “backing and filling” 
to do. The weight, price, and economy of 
the mechanical transmission gear appear to 
show no advantage over the electric gear, 
as the same economy and weight per shaft 
horsepower can be guaranteed for the elec- 
tric transmission, as is claimed for the me- 
chanical-gear transmission. This arises 
from the fact that the gear ratio can be 
made higher. The other competitor is the 
Fottinger hydraulic transmission, an inter- 
esting and ingenious proposition. It has one 
apparent advantage over the mechanical 
gear, viz., that it is less rigid in its char- 
acter, but it is not so flexible as the electric 
transmission, and it also lacks the possi- 
bility of convenient application or with- 
drawal of individual units, although it might 
be developed in this respect. To show that 
the advantages claimed for the electric gear 
can be realized in practice, a vessel has been 
built and experimental trials and demonstra- 
tions have taken place, in the presence of 
the leading shipowners and shipbuilders on 
the Clyde. The author believes he is justi- 
fied in ¢laiming that he has proved that the 
claims made as to convenience and rapidity 
of maneuvering, and the practicability of 
the whole arrangement, have been fully 
demonstrated. The actual economy to be 
gained is a question of study of individual 
cases. Many of these have been gone into, 
and although in some it has been found 
that there is no room for electric transmis- 
sion, others seem to offer conditions fav- 
orable to the use of the electric arrange- 
ment, which has always against it the handi- 
cap of additional cost and usually of addi- 
tional weight. It has therefore to win its 
way against an initial disadvantage which 
is rather hard to overcome; but the indi- 
cations are that the ultimate advantages in 
many instances are such as to warrant the 
additional expenditure in view of the econ- 
omy to be gained. 


Drawings and photographs of the ex- 
perimental vessel, and also general ar- 
rangement of equipments, which have 
been designed and compared with 
the normal equipments for the same 
vessels, were shown. 

Mr. Haigh’s paper dealt with 


ELECTRICAL STEERING. 

Electrical steering offers considerable ad- 
vantages for steamers as well as for ves- 
sels propelled by internal-combustion engines, 
for the improved economy corresponds to a 
saving of weight in boilers and fuel. Diffi- 
culty has been experienced in obtaining 
a reliable system of control, capable of deal- 
ing with the power necessary to put the 
helm hard over in emergency in the short- 
est possible time, and possessing sufficient 
sensitiveness to enable an accurate course 
to be kept by moving the rudder promptly 
in small angles. Sensitiveness is shown by 
absence of time lag between the movement 
of the rudder, and in this respect electrical 
gears promise an improvment on steam 
gears, whose economy is reduced when 
large control valves are installed. Sensi- 
tiveness also requires an absence of undue 
idle travel of the hand-wheel, but a certain 
small amount is nevertheless desirable. The 
steering motor may be started and stopped 
for every motion of the rudder, but is 
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preferably kept running continuously, me- 
chanical control being introduced either in 
the form of hydraulic transmission, or in 
the form of magnetic clutches as developed 
by the writer of this paper. In the latter 
type of gear, two magnetic clutches are em- 
ployed, these being fitted at opposite ends 
of the motor; and, as no gearing is kept 
continuously in motion, the wear and tear, 
as well as the current required, are reduced 
to a minimum. The clutches prevent the 
shock of the sea being transmitted to the 
electrical system, and as they have consider- 
able flywheel effect, the current taken by 
the motor does not fluctuate widely under 
normal conditions, and the steering gear 
may therefore be supplied from the ship’s 
lighting generator. To economize power it 
is advantageous to arrange the gear so that 
greater leverage is obtained, when the rud- 
der is hard over than when amidships, and 
by doubling the leverage in this manner, 
a saving of thirty per cent may be made in 
the motor power. Drawings were shown of 
a steering gear suitable for an eleven and 
one-half inch rudder-post, and of a smaller 
gear of the same type, built by Brown 
Brothers & Company, of Edinburgh, suitable 
for a seven-inch post. When tested against 
an artificial hydraulic load, the latter gear 
developed a torque of fifty foot-tons at the 
rudder-post and showed an efficiency of ov- 
er fifty per cent at half load. It was found 
capable of moving the tiller through sev- 
enty degrees in twenty-five seconds and re- 
sponded to motions of the hand-wheel 
equivalent to one degree of helm. 

Another paper read on Friday that 
is of interest to electrical engineers 
was that of T. F. Wall, on the 

SINGLE-PHASE REPULSION MOTOR. 

The single-phase repulsion motor partakes 
partly of the nature of a transformer, and 
partly of the nature of a synchronous ma- 
chine and this dual effect gives rise to cer- 
tain difficulties of treatment, which are 
further complicated by the fact that the 
flux distribution in the air gap is not sinu- 
soidal. In the first part of the paper ex- 
pressions were deduced for the following 
quantities (the flux distribution in the air 
gap veing taken as triangular or trapezoidal 
as the case may be): 1. The electromotive 
force induced in the stator winding due to an 
alternating current in that winding. 2. 
The electromotive force induced in the rotor 
winding due to an alternating current in 
the stator winding 3. The electromotive 
force induced in the rotor winding when 
rotating in the field due to an alternating 
current in the stator winding. 4. The elec- 
tromotive force induced in the stator wind- 
ing due to an alternating current in the 
rotor winding. 5. The electromotive force 
induced in the rotor winding due to an al- 
ternating current in that winding. Curves 
were given which have been deduced from 
the expressions for Nos. 2, 3 and 4, which 
enable the values of these electromotive 
forces to be rapidly determined, for any 
value of the displacement of the rotor 
brushes from the stator axis. In the sec- 
ond part of the paper, the above results 
were employed in developing the theory of 
the repulsion motor. The theory cannot be 
explained in a few words, but it results in 
the establishment of a series of simultan- 
eous equations, the solutions of which give 
expressions for the speed, stator current, 
power-factor, and power of the motor. It 
was shown that, if the vector of the applied 
pressure be drawn in the direction of the 
ordinate axis, the extremity of the current 
vector moves over the circumference of a 
circle which passes through the origin, and 
that diameter which passes through the 
origin is inclined to the abscissa axis at a 
certain angle, the magnitude of which de- 
pends upon the resistance and the leakage 
reactance of the rotor winding. The torque 
and power of the motor are respectively rep- 
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resented by the distance of the extremity of 
the current vector from certain lines. The 
speed is given by the intercept of the cur- 
rent vector on a line drawn at ninety degrees 
to that diameter of the circle which passes 
through the origin. In the third part of the 
paper the results of some tests on a six- 
horsepower motor were given, and the agree- 
ment of the values of the stator current, the 
power-factor, and the speed as deduced from 
the theory, and the values determined from 
the test was shown in the form of curves. In 
the fourth part of the paper a method of c1l- 
culating the open-circuit characteristic of a 
single-phase motor was given. The applied 
pressure was assumed to be sinusoidal, and 
the effect of saturation on the shape of the 
current wave was taken into account. 

On Monday, September 4, the mem- 
bers of Section G joined with those of 
Section A in a joint discussion on the 
subject of ‘‘ Aeronauties.’’ This proved 
to be one of the most useful sessions 
of the several 
practical air men from the Salisbury 
Plain Aviation School attending and 
joining in the discussion. 

The electrical papers read at this 
session included one by Prof. G. W. O. 
An abstract of this appears on 


Portsmouth meeting, 


Howe. 


page 642. 

The papers and discussions on Sep- 
tember 5 were devoted chiefly to the 
subject of power generation; 
gas and oil engines all were discussed 


steam, 


in interesting and useful papers. Lim- 


its of space will only permit very brief 
references to these papers to be given. 
W. J. Marshall dealt with ‘‘ Economical 
and Reliable Power Generation by 
Overtype Superheated-Steam Engines.”’ 
SUPERHEATED-STEAM ENGINES. 

The overtype superheated-steam engine 
consists of a special tubular boiler with the 
engine mounted on the top of it, the boil- 
er forming the foundation or bed plate for 
the engine. A superheater is placed in the 
smokebox and forms an integral part of 
the plant, as also do the air pump, con- 
denser, etc., when such are installed. The 
result of this arrangement is that steam- 
pipe losses are reduced to a minimum, and 
the full value of the superheated steam can 
be employed. The cylinders can also be 
jacketed with high-pressure steam from the 
boiler without any loss due to drains or 
steam traps, as the cylinder casing forms a 
portion of the steam space of the boiler. The 
boiler and the superheater are carefully de- 
signed as regards their heating surfaces to 
give the highest efficiency. Particulars of 
exhaustive trials on one of these engines 
were given, showing that one brake horse- 
power can be obtained with a consumption 
of 1.21 pounds of steam coal per hour. 
Richard Garrett & Sons, of England, and 
R. Wolf & Company, of Madgeburg, Germany, 
are the leading makers of these engines. 

W. A. Tookey discussed ‘‘Suction- 


Gas Engines and Producers’”’ in regard 
to the actual figures for fuel consump- 
tion and power output, when running 
under test, and also under normal 
working conditions. C. Day presented 
a paper entitled 


THE DIESEL OIL ENGINE. 


The paper opened with arguments against 
the selection being made on makers’ guar- 
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antees of fuel constmption, as such guar. 
antees cannot possibly cover all working 
conditions, making it quite possible for the 
engine which gives the best results on tests, 
to give inferior results over a Jong period 
in normal service, when items such as 
wages, repairs, and maintenance are ip- 
cluded. It was urged that the judgment 
must be based on records of actual working 
results, which include all items of expen- 
diture, and it was pointed out that, owing 
to the power costs of electricity supply sta- 
tions being kept on a uniform basis, and to 
the great majority of them being published 
or obtainable, these form the best available 
data on which to judge the working resuits 
that may be obtained with different types 
of plant. 

The following table gives a comparison 
of results of the different types of plant in 
stations where the plant capacity does not 
exceed 1,000 kilowatts. 

AVERAGE COST PER BRITISH THERMAL 
UNIT SOLD. 


Type of Engine. 


Lubricating Oil 
Waste, Stores 
* and Water. 
and 
Maintenance. 
Works 
> Cost. 


> 
> 


Steam . 
Gas 3 0.09 
0.04 


©> Repairs 


bot 


ps 


0.28 
0.19 

The great saving shown by these figures 
has been repeatedly confirmed by the ex- 
perience of the author, even in cases where 
the guarantee figures with the Diesel plant 
have not equalled the figures guaranteed 
and obtained on test with the previous 
plants. 


The final paper of this series, on 
‘*Crude-Oil Marine Engines,’’ was con- 
tributed by James H. Rosenthal, and 
dealt entirely with the two types of oil 
engine, suitable for marine work on 
large boats, namely, single-acting en- 
gines in which the oil is ignited by 
means of a heated chamber or hot-pot 
and those in which the Diesel cycle of 
combustion is used. 

The last morning of the 
September 6, was devoted to the con- 
sideration of papers by Dr. J. ». 
Owens, upon ‘‘Smoke Abatement and 
the Possibility of Fixing a New Stand 
ard of Smoke Emission from Factory 
Chimneys,’’ and one by E. K. Seott, 
which had for its subject ‘‘ The lanufac- 
ture of Nitrogen Compounds by Electric 


o> Total 


meeting, 


9? 


Power.’ 

Mr. Scott made a plea for the intro 
duction into Great Britain of the new 
electric are methods of manufacturing 
nitrates in connection with waste-heat 
power-generating stations. The author 
considers that in these stations the 
electric power could be generated and 
sold at rates approximating those 
now obtaining in America and Norway. 
for electricity generated from water 
power, and that every country ought 
to possess one or more factories of this 
kind, in order to insure its supplies of 
nitrates in time of war from which to 
manufacture explosive. 











September 23, 1911 


New Minneapolis Power Station Oper- 
ating. 

The new 12,000-kilowatt steam gener- 
ating station of the Minneapolis Gen- 
eral Eleetrie Company at Minneapolis, 
is now in operation, having been turned 
over to the operating company by the 
Stone & Webster Engineering Corpora- 
tion. 

As noted in these columns on Janu- 

ry 14, 1911, the old Main street sta- 
ion, formerly the main steam generat- 
ng station of the Minneapolis General 
Electrie Company, was destroyed by 

re on the morning of January 6. An 
ngineering and construction office was 
ypened by the Stone & Webster En- 
vineering Corporation in Minneapolis 
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dition it is a generating station on a 
small scale, the generators with a ¢a- 
pacity of 1,200 kilowatts being driven 
by wheels taking water from the Mis- 
sissippi River. A view of the new sta- 
tion is shown herewith. 
segnmsnsndiiiaaliaasaen 

Western Union Leases Cable Lines. 

Theodore N. Vail, president of the 
Western Union Telegraph Company, 
makes the announcement that the long- 
pending negotiations for the lease of 
the two English cable companies, the 
Anglo-American Cable and the Direct 
United States Cable Company, by the 
Western Union Telegraph Company 
have at last reached a satisfactory con- 
clusion, but that the precise terms can- 
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NEW GENERATING STATION OF 
to build a new generating station on 
lie Mississippi River, north of the city. 
a large distributing station on the site 
of the old Main street station, and a 
substation on Sixth street with several 
miles of underground transmission line. 

The plans for the new power station 
were given in our issue of June 3. 
Ground was broken on February 25, 
and eurrent turned on August 
1, almost within five months. The 
plant is of steel-frame and brick con- 
struction, and is a typical modern tur- 
bine generating station. The distribut- 
ing station and substation are of simi- 
lar construction. The distributing sta- 
tion receives the output, not only of the 
new steam power station, but of the 
Taylors Falls hydroelectric plant, with 
a capacity of 20,000 kilowatts. In ad- 


was 





THE MINNEAPOLIS GENERAL 





ELECTRIC COMPANY. 


not be made public until first pre- 
sented to the stockholders. 

Special meetings of the stockholders 
of the Anglo-American and the Direct 
United States Cable Company have 
been called for September 29 to ap- 
prove the lease of their properties to 
the Western Union. 

Regarding the arrangements with 
the English cable companies, President 
Vail said: 


“A provisional modification of an arrange- 


ment, which has existed for many years, 
has been reached between the Western 
Union Telegraph Company, the Anglo- 


American Cable Company and the Direct 
United States Cable Company under which 
the cable systems of these companies now 
worked exclusively in business connection 
with each other, but operated and main- 
tained separately, will be operated in direct 
physical connection with each other and 
with the Western Union land system. Two 
objects are to be attained by this arrange- 
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ment: First, more efficient and economical 
operation, and second, the introduction of 
new forms of service to the advantage of 
the public. 

“The proposed arrangement between the 
three companies will bring eight cables un- 
der one operating control. The consequent 
increase in effectiveness and economy will 
place the Western Union in a position to 
offer certain advantages in cable services 
not now enjoyed by the public. The only 
way open to enable the Western Union to 
make such improvements and_ introduce 
such new services as it proposes to do 
would be to lay new cables. Duplication of 
the existing transatlantic cable features at 
a cost of many millions, when there are 
more than ample facilities for all business, 
would put an unnecessary financial burden 
upon an already fully burdened business, 
and would probably postpone the reduction 
of rates or introduction of new services. 

“As at present carried on the transatlan- 
tic cable business is practically all ‘flash’ 
service, that is, instantaneous. Owing to the 
difference in time there are only a few busi- 
ness hours of the day common to both 
sides, and during these hours at least sev- 
enty-five per cent of the cable business is 
done. In the interest of international busi- 
ness nothing should be done to interfere 
in any way with the so-called flash or in- 
stantaneous service, and the lines should 
be kept clear to accommodate such mes- 
sages during the few business hours com- 
mon to both countries; but to continue to 
confine the cables to this class of service, as 
at present, will utilize only about twenty-five 
per.cent of the existing capacity of mil- 
lions of property and places on that limited 
service all the capital, maintenance and 
operating charges. The limited time and 
the character of the business, if best re- 
sults are to be obtained, demand direct ca- 
ble service between principal centers of the 
two sides of the Atlantic as well as special 
circuits devoted to special business. 

“To meet these requirements it is essen- 
tial not only that there be at all times suf- 
ficient cable facilities, under one control; 
but that they should be operated inter- 
changeably with each other and in close 
physical connection with land lines as one 
system. Neither the Western Union nor 
any one of the companies of the Western 
Union group has, independently of the oth- 
ers, facilities enough to handle the business 
which at times any one company might be 
called upon to take care of. 

“So soon as the proposed arrangements 
go into effect the Western Union proposes, 
with the consent of the British Post Office 
Department, to introduce at least two new 
features or services in addition to the pro- 
posed deferred rate. These will be the 
‘Daily Cable Letter’ and the ‘Week End 
Cable Letter,’ which will be sent at a very 
low rate for cable service only. This will 
enable the public to save the six to eight 
days consumed in the transatlantic passage 
of mail. 

“There is no cable monopoly possible. 
The three systems—the Western Union, the 
French and the Mackay—will continue to 
exist. Public advantages will be the great- 
er and better utilization of the present cable 
facilities, which would continue to lie dor- 
mant and unutilized under existing condi- 
tions. The Western Union proposes to make 
these wasted facilities useful to the public 
by. means of new kinds of cable services. 

“In addition, the Western Union intends 
to nationalize its land lines by opening 
them to all transatlantic cable companies.” 





Oklahoma’s Coal Production Decreases. 

Oklahoma’s coal production in 1910 
was 2,646,226 short tons, valued at 
$5,867,947, a decrease of 473,151 short 
tons as compared with the tonnage for 
1909. 
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A Windmill-Driven Generator. 

A patent which was recently issued 
to Caryl D. Haskins provides for the 
generation of electrical power at an 
approximately constant voltage from a 
variable source of power, assisted by a 
gas or gasoline engine. The patent has as 
its object the application of the ordinary 
windmill as a means of driving a direct- 
current generator used for lighting. As 
worked the 
storage-batteries and other more or less 


out use of pole-changers 
expensive apparatus is done away with. 

By a reference to Fig. I, which shows 
a generator connected to a windmill and 
auxiliary engine the method of operation 
may be easily seen. Supposing zt first 
that the windmill was stopped and it was 


desired to start the engine which is then 


connected to the generator shaft by the 
elutech 10. Should the windmill remain 
standing or run at a speed slower than 
that of the engine, the ratchet at 7 will 
remain free, permitting the engine and 
generator to run at a speed greater than 
that of the windmill. 

As the speed of the windmill rises the 
ratchet is engaged and the windmill at 
once commences to turn both generator 
and engine at a slightly increased speed. 
As soon, however, as the speed passes 
what the inventor designates 
eritical point, the governor balls, 12, are 


as the 


thrown out and the engine disconnected. 
At the and by the same 
movement, the cireuit of the sparking 
batteries is broken, shutting down the 
engine. A slight drop in speed causes 
a reversal of the cycle, and the mill runs 
free while the engine takes the load. 

The application of the device to train 


same time 


GENERATOR WITH WINDMILL FIG. IU. 
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lighting is shown in Fig. 2, in which 
the same principle is carried out, with 
the car wheels taking the place of the 
windmill. 
oo 
Mercury Rectifiers on a Three-Phase 
Circuit. 

Mercury rectifiers are being used by 
the Reichsanstalt in Berlin, Germany, 
for charging a storage battery from a 
three-phase circuit. Seven rectifiers are 
used, each having a maximum capacity 
of ten amperes. To maintain the cur- 
rent at this value two iron-wire varia- 
tors are placed in parallel in the cathode 
circuit. These have a choking effect, 
so that while the voltage varies from ten 
to forty volts, the current remains ap- 


proximately five amperes. It is thus 


possible to operate several rectifiers in 
parallel for charging the same battery. 


The rectifiers are divided into two 
groups of three and four respectively 
in order to charge two batteries at the 
same time at different voltages. Charg- 
ing ean go on day and night without at- 
tendance. When the batteries were 
charged from  wmotor-generators the 
charging had to be done by day and 
consequently they were not always 
available for service, but since rectifiers 
have been installed the charging is done 
at night and the batteries are always 
available during the day. 


boa 
— o> 


Continental and American Production 
of Aluminum. 

For several years France was the 
only country producing aluminum, 
large mines of oxide of aluminum or 
bauxite, now turning out over 200,000 
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tons annually, having been opened in 
the Departments of Var, Bouches-du- 
Rhone, and Herault. The number of 
French aluminum factories has _jn- 
creased in the region of the Alps, es- 
pecially in the Department of Savoie, 
where there are six establishments. 
With the two other French factories, j; 
is estimated that the total output 
considerably above 25,000 tons ann 
ally. 

The reduction plant established 
1889 at Neuhausen in Switzerland | 
had a most successful existence. Start- 
ing with an annual production of 
tons of aluminum, it turned out no | 
than 2,621 tons in the first nine mont!is 
of 1910, valued at more than $840,000. 
The company, some few years ago, «s- 
tablished branches at Rheinfelden, in 
Germany, and Lend-Gastein, in Ans 
tria, and later opened another at Chip 
pis, Canton Valais, Switzerland, all of 








DRIVEN FROM AXLE. 
which are operating successfully. The 
company is capitalized at $5,404,000, 
which it is proposed to increase to $6,- 
021,600. Its stock has never yet paid 
less than twelve per cent; in 1906 it 
paid twenty-six per cent on a par va! 
ue of 1,000 franes ($193). 

The Swiss control of the aluminun 
market, which had existed for severa! 
years, passed away with the opening o 
the American factories at Niagara 
Falls, for neither Switzerland no 
France possesses such rich mines 0! 
oxide of aluminum and such sources o! 
electrical energy as the United States 
Negotiations were begun a year ago 
with the view of limiting the produc- 
tion of aluminum and keeping up the 
prices, but owing to the attitude of the 
American producers, the movement has 
not met with much success up to this 
time. 
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PRESENT TENDENCIES IN THE 
DESIGN OF ELECTRICAL 
MACHINES. ' 


BY B. G. LAMME. 


3roadly speaking, the present tend- 
ency in the design of electrical machin- 
ery is toward the greatest possible out- 
put at the least expense in cost and 
performance. This is indicated by the 
use of better grades of magnetic ma, 
terial, the increasing use of high heat- 
‘esisting materials, such as mica, as- 
estos, ete., and by increase in speed 
possible, and by modifica- 
‘ion in performance characteristies, 
vhere this can be done without in- 
creased operating expense. 

As to improved magnetic materials, 
the of silicon steel has become 
rather general in transformers, in or- 
der to reduce the iron losses and thus 
permit inereased ratings. However, 
due to the slightly poorer permeability 
of such steels, in general they do not 
represent any real gain in output when 
applied to generators and motors. In 
fact, what is wanted in such machinery 
is not a low-loss steel, so much as one 
with a very high permeability ; that is, 
with a high permeability at high in- 
ductions, such as 120,000 to 150,000 
lines per square inch. A grade of steel, 
in both solid and sheet form, which 
would allow twenty to twenty-five per 
cent higher induction with the same 
magneto-motive-force as in present ma- 
terial would revolutionize present con- 
structions of electric machinery. Even 
a very few per cent allows a consider- 
able gain in the designs and the best 
permeabilities obtainable are now be- 
ing used. 

The output of electrical machinery 
can also be increased by the use of in- 
sulating materials with greater heat- 
resisting qualities. Mica and asbestos 
are the two materials which are in most 
general use, and these are being used 
more and more extensively in arma- 
ture and field windings. Such mate- 
rials are particularly effective in ap- 
paratus which is subject to excessive 
overloads for a moderately short time, 
where the machine as a whole would 
not have time to overheat, although 
there may be high local heating in the 
windings. 

A third method for increasing the 
output with a given amount of ma- 


vherever 


use 


1 From the Electric Journal. 
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terial is by means of higher speeds. In 
low-speed machinery, an increase in 
speed will allow an increase ‘n output 
practically in proportion to the speed. 
However, as very high speeds are at- 
tained, the constructive features be- 
come more difficult and more expen- 
sive, until finally a point is reached 
where any increase in-output due to 
increase in speed is accompanied by a 
corresponding increase in cost. There- 
fore, the designer aims to keep some- 
what below this, except in such classes 
of machinery as high-speed turbo-gen- 
erators, where the engine characteris- 
ties eall for the highest speed possible. 

The present tendency is toward the 
highest speeds consistent with desir- 
able designs. Following this tendency, 
the speeds of synchronous converters, 
motor-generators, turbo-generators, wa- 
ter-wheel generators, ete., have been 
raised gradually to a point where the 
present designs, in many instances, rep- 
resent the most economical machines, 
as regards cost and operation. How- 
ever, improvements in the design and 
construction are continually being 
made, which may allow still further 
increase in speed, so that eventually 
much higher speeds than at present 
may become standard. However, in 
some cases the theoretical limit of 
speed already has been reached. For 
example, the smallest number of poles 
which can be used is two, which cor- 
responds to 3,600 revolutions for sixty 
eyeles and 1,500 revolutions for twen- 
ty-five cycles. For sixty cycles it is 
practicable to build alternating-cur- 
rent turbo-generators up to 5,000-kilo- 
volt-amperes, maximum capacity, or 
possibly higher, with two poles; and 
for twenty-five cycles, 1,500 revolution, 
two-pole generators can be built up to 
almost any capacity. It is evident, 
therefore, that wherever the alternat- 
ing-current two-pole generator or mo- 
tor is used, no further increase in speed 
ean be expected. 

In direct-current turbo-generators 
the limit of speed appears to depend 
upon the skill of the designer and man- 
ufacturer of the electrical part of the 
unit. For the present, speeds for such 
units are considerably lower than in 
alternating-current practice. The limit 
is found principally in the collection of 
the current and, therefore, depends 
upon the commutator and _ brush-hold- 
er design and operation. There are, at 
present, certain limits to the permisst- 
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ble peripheral speed of commutators 
with carbon brushes, beyond which de- 
signers do not feel free to go. If high- 
er limits eventually prove practicable, 
the speeds of direct-current turbo-gen- 
erators can be increased accordingly. 
In motor-generators the tendency is 
toward the highest possible speeds con- 
sistent with good design. The intro- 
duction of interpoles has been of very 
great assistance in the 
speeds, as formerly, in very high speed 
direct-current generators of large ca- 
pacity, a limitation was encountered in 
the commutation. With this removed 
by the use of interpoles, the speeds 
have been increased until the limit of 
involved. The 
has been complicated some- 


increasing 


cost has now become 
problem 
what in this country by the use of two 
frequencies, namely, twenty-five and 
sixty cycles, and it has been the en- 
deavor to select standard speeds which 
will be suitable for both frequencies. 

In synchronous converters there has 
been considerable increase in speed in 
sixty-cycle machines until at present 
these speeds are approaching very close 
to those of direct-current turbo-gener- 
ators, especially in the case of 600-volt 
machines. Further increase in speed 
in sixty-cyele converters probably will 
have to be accompanied by more or less 
radical departures in the design of 
such machines. In twenty-five-cycle 
converters there is still room for in- 
crease in speed, especially in the high- 
er-voltage machines. When the ulti- 
mate limit in speed is reached it is 
possible that interpoles will be used to 
a considerable extent, especially in 
those machines which have a wide 
range in load or where the peaks are 
very high compared to the average 
load. 

There are other conditions which also 
tend toward increasing rating of elec- 
trical machinery, such as improved 
methods of ventilation, modification in 
the performance characteristics, ete. In 
the matter of ventilation there has 
been great development in the past few 
years. With a tendency toward higher 
speeds and greater outputs from a 
given volume of material, the ventila- 
tion problem becomes of greater im- 
portanee, for the higher outputs are 
usually accompanied by somewhat in- 
creased losses. Where the volume of 
material remains practically the same, 
with losses increasing, it is evident that 
a corresponding improvement is re- 













quired in the means for dissipating the 
heat represented by the losses. The 
problem of ventilation is, therefore, be- 
coming one of utmost importance. 
Where the outputs have been increased 
enormously, as in high-speed alternat- 
ing-current turbo-generators; artificial 
come very gene ral 


cooling has into 


use. In such machinery it is the usual 
practice to bring in the cooling air 
through conduits, this air being fed in- 
to the machine by means of powerful 


fans or blowers which usually form 
part of the machine itself. 
In machines operating at lower 


speeds, artificial cooling, as a rule, has 
not been used to the same degree as in 
the 

tors, 


turbo-genera- 
the 


semi-inelosed in 


alternating-current 


although in some instances 


machines have been 


order to direct the cooling air along 


certain channels or paths. Also, cool- 
ing fans or blowers are used to a cer- 
tain extent at the present time on some 
types of small motors. 

Increased output can be obtained in 
many instances by some sacrifice in 
the performance characteristic of the 
machines, such as regulation, efficiency, 
ete. With the 
have been made in the design of elec- 


great advances which 
trical machines in the past ten years, 
there little im- 
provement in their efficiency, although 
the of complete 
units, 
mover, has shown great improvement. 
A considerable betterment in the effi- 
ciency of electrical machinery could 


has been relatively 


combined efficiency 


such as generator and prime 


have been made very readily, but it 
would have been, to a certain extent, 
at the expense of output or first cost. 
In consequence, when there is a tend- 
ency toward increased output with a 
given cost, the efficiency has suffered 
relatively ; that is, it has not shown the 
same improvement as found in other 
characteristics. 

In the matter of regulation there has 
been more or less change in alternat- 
ing-current generator practice in the 
past few years. The present tendency 
is in the direction of reduced inherent 
regulation, especially in alternating- 
current turbo-generators and large al- 
ternators. Good inherent regulations 
is an expensive characteristic, and it is 
becoming recognized more and more 
that it is an unnecessary and even a 
disadvantageous characteristic in some 
alternating-current machinery. It is 


also becoming more generally known 
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that automatic regulators, of the Tir- 
rill type for example, can accomplish 
better alternators 
with poor inherent regulation than can 
be obtained without such a regulator 
with the best inherent regulation that 
furnished commercially. By 
some sacrifice in the inherent regula- 
tion of turbo-generators, for instance, 


results, even with 


ean be 


a relatively great gain in capacity be- 


comes possible. Also, in many in- 
stances, by a change in the regulation, 
an increased output can be obtained 
with little or no increase in losses, and 
in consequence, the efficiency also ean 
be raised materially. In most cases, 
therefore, a large alternator with very 
good inherent regulation represents 
very poor economy in cost and per- 
formance. 
that varying 
loads of relatively low power-factor 
the inherent regulation of the best pos- 
sible alternator is relatively bad and 


that an automatic regulator is required 


It is also becoming recog- 


nized with inductive 


if constant terminal voltage is neces- 
While this tendeney toward re- 
dueed inherent regulation in alterna- 


sary. 


tors of large capacity is quite marked, 
it has not yet been carried to the per- 
missible limit, due principally to the 
fact that the engineering public is not 
yet educated to the realization of the 
price that is being paid for an assumed 
good inherent regulation which is of no 
particular value to anyone. 

The many 
classes of electrical machinery have 
been referred to briefly, but there are 
a few which have not yet been men- 
tioned, such as railway apparatus, mo- 
tors for general industrial service, com- 
mutator-type 
tors, ete. 

In direct-current railway motors the 
whole tendency is toward the interpole 
type, even for the small ratings and 
all voltages from 600 to 1,500. 
There is also some tendency toward re- 
duction in weight, but if this is ever 
earried to its limit, it will naturally re- 
sult in mechanical 
as well as electrical excellence. The 
present direct-current railway motor 
is a very substantial piece of appara- 
tus, and it is possible that, by trim- 
ming here and there, both in the me- 
chanical and electrical parts, a con- 
siderably lighter type will be evolved. 

In alternating-current railway-motor 
work, the tendency in European prac- 
fice is entirely toward the use of fif- 


general tendencies in 


alternating-current mo- 


for 


some sacrifices in 
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teen cycles, which undoubtedly repre- 
sents material advantages over twenty- 
five cycles, which has been the more 
common practice in this country. In 
Europe, however, in adopting this fre- 
quency, the electrification of the main 
railways has always been in mind. In 
this country, in practically all of the 
later large propositions which have 
been worked up, a frequency of fifteen 
eycles has also been proposed for sin- 
gle-phase work. 

In electric 
there has been a very strong tendency 
to depart from the older gearless type; 
that is, with the armatures 
mounted directly on the axles. In prac- 


locomotive construction 


those 


tically all the newer designs the motors 
are connected to the axles either by 
gears or side-rods, or a combination of 
both. 
vantages, but either the geared, or thie 
gear-and-side-rod arrangement appears 
to have the preference for slow speed 
In some European three 


Each arrangement has some ad- 


locomotives. 
phase locomotives, however, the side- 
rod construction is used even for com- 
paratively low speeds. 

On large car equipments and locomo- 
tives the tendency is toward artificial 
cooling of the motors and other ap- 
paratus. The principal object of this 
is to reduce the weight of electrical 
equipment and to increase the contin- 
uous capacity compared with the usual 
one-hour rating. This is particularly 
important in those equipments which 
have fairly steady and long continued 
service. 

In motors for general industrial work 
there are certain pronounced tenden- 
cies at the present time. In direct-cur 
rent motors, the interpole construction 
is being generally adopted both for con- 
stant and variable speeds, except for 
very small sizes. There is a tendenc) 
in direct-current industrial motors to- 
ward some specialization of lines, that 
is, where the business is large enoug!i 
certain lines are built especially for 
heavy service, such as mill work, ete. 
Such motors are built to meet some 
very difficult requirements, which in- 
fluence the cost and general construc- 
tion, and are not needed for ordinary 
service. 

In induction motors there is some- 
what the same tendency towards spe- 
cialization of classes as in the case of 
direct-current machines. There is one 
special field for the induction motor 
which has been growing rapidly of 
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late, namely, its application to heavy 
mill work, such as operating rolls, etc. 
Induction motors for such service are 
of special design and usually of very 


massive construction. The perform- 
ances, such as the power-factor and the 
efficiency, suffer slightly, due to the 
use of large air-gaps, compared with 
ordinary induction motor practice. 
Such motors almost invariably have 
wound secondaries, in order to allow 
a limited amount of speed variation by 
the insertion of resistance, as well as 
to keep down the current at the time 
of starting. Such motors are also be- 
ing made in their multi-speed type, that 
is, with two or more combinations of 
poles, in order to give several econom- 
ical running speeds. On account of 
the relatively low speed of most of 
these large mill motors, the frequency 
should be comparatively low, and twen- 
ty-five eyeles is coming into very gen- 
eral use for such work. 
ctmmceecnciiiititenie 

Testing of Transformer Oil. 

Comparative experiments have been 
carried on at the Physikalisch-technische 
Reichsanstalt, in Germany, to deter- 
mine the most suitable arrangements for 
testing transformer oil. Spheres of di- 
ameters of ten and fifteen millimeters 
and also needle points have been used 
as electrodes. No difference was found 
between these when the distance be- 
tween the electrodes is large, but at les- 
ser distances with dry and clean oil the 
breakdown voltage between points is 
somewhat lower than between spheres. 
It was noticed that when a high volt- 
age is impressed, between electrodes 
widely separated, for a long time the 
breakdown voltage is higher than when 
the previous electric field has not been 
maintained. The measurement of dis- 
tance between electrodes was easier and 
more aecurate with spheres than with 
points. 

+e —__ —_ 
Fort Wayne Section of the Institute 
Meets. 

The Fort Wayne, Ind., section of the 
American Institute of Electrical Engi- 
neers held its first meeting this season 
on September 14, in the lecture room of 
the Ft. Wayne Electric Works. The 
principal topic on the program was an 
illustrated lecture by A. A. Severa, sales 
manager of the works, on ‘‘ Electric De- 
velopment in the West.’’ The lecture 
was listened to with marked interest 
and the illustrations showed a remark- 


able development along electrical lines 
in the western states. 

conignianadiitiaiincetas 
Winnipeg Municipal Plant Will Create 

Demand for Electrical Appliances. 

United States Consul General J. E. 
Jones, of Winnipeg, Canada, says in a 
recent report that within a few months 
the City of Winnipeg will be prepared 
to sell electrical energy. Its great 
plant at Point du Bois, costing $2,250,- 
000, and capable of generating 100,000 
horsepower, is rapidly nearing comple- 
tion; and the business men of Winni- 
peg, as well as householders generally, 
are looking forward with keen antici- 
pation to cheaper power. While the 
City is contemplating purchasing the 
street-car system, it may develop dur- 
ing negotiations that it will take over 
the power plant of the street-railway 
company, which supplies not only pow- 
er for the railway, but also furnishes 
electricity for private lighting, as well 
as for commercial power. 

The rates for power at present are 
as follows: Six cents per _ kilowatt- 
hour up to 50 horsepower; four cents 
per kilowatt-hour over 50 to 100 horse- 
power; three cents per kilowatt-hour 
over 100 horsepower. Private lighting 
costs ten cents per kilowatt-hour ; elec- 
tricity for cooking costs six cents per 
unit; gas, $1.20 per 1,000 feet. 

Public lighting, which is done by the 
city electric-lighting plant, costs an av- 
erage of eleven cents per are lamp per 
night, the total cost in 1910 being 
$42,977. 

It is confidently expected that with 
the cheapening of rates the use of elec- 
tricity will become more general. The 
greatest development will be in the 
general commercial use of electricity, 
especially in its domestic use; the de- 
mand for electric stoves and cooking 
devices of all sorts, which is already 
being filled, will be largely increased 
within the immediate future. If the 
city is able to meet the competition of 
gas and coal for cooking purposes with 
electricity, there is no question of its 
general use for cooking. At present 
gas is furnished by the Winnipeg 
Street Railway Company. 

Electric stoves and appliances are 
dutiable under the customs tariff of 
Canada, which reads in part: ‘‘Elec- 
trie and galvanic batteries, electric mo- 
tors, dynamos, generators, sockets, in- 
sulators of all kinds, electric appara- 
tus, n. 0. p., 27.5 per cent.’’ 
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LETTERS TO THE EDITOR. 


Cyclopedia of Telephony. 
To the Editor: 

In your issue of September 9 there 
appeared a biography of Kempster B. 
Miller. In this it was stated, in the 
third column, that he and Mr. Me- 
Meen written a work on 
‘*Telephony’’ which had pub- 
lished in an Eneyelopedia on Telephony 
published by the International Corres- 
pondence Schools. This, as perhaps you 
now know, is a mistake; the work hav- 
ing been written for the American 
School of Correspondence, and is now 
being sold in the form of a four vol- 
ume Cyclopedia of Telephony and Tele- 
graphy. GLENN M. Hopsps. 

Chicago, Ill., September 15, 1911. 


Telephone Transmission. 
To the Editor: 
| find in the issue of September 9, 


1911, page 531, an abstract of an arti- 
cle by J. B. Adams on ‘‘Telephone 
Transmission.’’ Reference is made to 
the law giving the loss in transmission 
in the cable circuit. It seems to the 
writer that the statement of the author 
is likely to be misleading, inasmuch as 
it implies that the loss in the trans- 
mission line is always proportional to 
the quantity \/ AR. For the particu- 
lar problem mentioned by the author, 
this is approximately true, but very far 
from true where the distance of trans- 
mission is great. By the method sug- 
gested by the author, it is perfectly 
possible to obtain very good compari- 
son between different styles of cable 
which have lengths such as to give the 
same quality of transmission. It is 
equally possible to do this with the old 
‘““K. R. law.’’ The writer takes excep- 
tion to the attempt to compare the 
quality of transmission of circuits hav- 
ing different efficiencies without the use 
of the complete formula for attenua- 
tion. If it is desired only to compare 
circuits of equal efficiencies, the old 
K. R. law is entirely adequate. 
R. W. ATKINSON. 

Pittsburgh, Pa., September 12, 1911. 

a oe 
Illinois Coal Output Large. 

The total production of coal in IIli- 
nois in 1910, as compiled by Edward 
W. Parker, of the United States Geo- 
logical Survey, in co-operation with 
the Illinois Geological Survey, amounts 
to 45,900,246 short tons, valued at $52,- 
405,897, as against 50,904,990 short 
tons in 1909. 


had new 


been 
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OIL FUEL FOR STEAM BOILERS.' 


BY B. R. T. COLLINS. 

In view of the present gradually in- 
creasing cost of coal for steam gener- 
ating purposes in the Atlantic Coast 
States, and especially in New England, 
the question of a and 
economical substitute naturally arises. 
substitutes 


satisfactory 


Among various possible 
erude petroleum and its residual prod- 
uct, commonly known as fuel oil, have 
attracted more or less attention since 
the discovery of the Texas oil fields 
about ten years ago. 

Fuel oil is 


more satisfactory for 


burning purposes than erude _petro- 


leum, because it has had removed, by 


the process of partial distillation 


through which it has passed, practical- 


ly all of the light and easily ignited 


products, such as naphtha, gasoline, 


and kerosene, together with any water 
or muddy portion which the erude oil 
may contain. Hence, while the crude 
oil is burned with safety in tremend- 
ous quantities in the Gulf States and 
along the Pacific Coast under proper 
precautions, fuel oil, which has a con- 
siderably higher flash point and ealor 
ific value, can be used for fuel by men 
of ordinary intelligence with prac- 
tically the same safety as coal. 

The cost of fuel oil in the New Eng- 
has been decreasing re- 


land States 


cently so that at the present time it 


can be purchased there more cheaply 
than in the western part of Texas. 
This is due to the fact that the cost 


of transporting oil in tank ears to west- 
ern Texas is greater per barrel than 
the cost of transporting it to New Eng- 
land in barges and tank steamers. 
Advances in the construction and 
capacity of oil carriers have made it 
possible to transport petroleum and its 
products more cheaply than any other 
eargo, and as safely. 

Another reason for lower prices of 
petroleum products is the competition 
which now the 
these products for New England con- 


exists - in supply of 


paper presented at the Boston 
American Society of Mechanical 


1 Abstract of 
meeting of the 
Engineers 


This condition tends also to 
keep prices on a more uniform and 
steady basis than was the case a few 
no competition ex- 


sumers. 


vears ago when 
isted. 

At present the major portion of the 
supply of oil for fuel purposes for the 
North Atlantic States comes from 
Texas, Louisiana, Oklahoma, and 
Kansas, this group of States producing 
about 62,000,000 barrels in 1909 or over 
one-third of the total production of 
petroleum for the United States in that 

the fact that 
increase of over 


spite of 
made an 


year, in 
California 
twenty per cent above her production 
of petroleum for 1908. During the 
vear 1910 there was an increase to 72,- 
000,000 barrels in the 
the 
well as a phenomenal increase of fifty 
per cent in California, to 77,000,000 
barrels, thus making the total produc- 
tion for the United States 216,500,000 
barrels, or about two-thirds of the to- 
tal production of erude petroleum for 


production of 


erude oil in states mentioned, as 


the world. 

It is understood, of course, that the 
supply of fuel oil at the present time 
would take eare of only a small por- 
tion of existing steam plants now us- 
fact 
that the production of crude petroleum 
over three- 
fold during the last ten vears, there 
should be sufficient fuel oil to take 
eare of a gradually increasing class of 


ing coal, but judging from the 


in this country increased 


plants which for various reasons and 
conditions can use it economically. 
Ineluded in this class would be: 

(a) Plants where the 
dling coal by ordinary methods is high- 
er than the average because of local 
conditions, and where the installation 
of suitable coal-handling equipment 
would not be warranted by the saving 
effected. For instance, a plant locat- 
ed on navigable water, but with the 
channel at a considerable distance 
from the shore, necessitating expensive 
wharves, docks, coal pockets; and coal- 
handling equipment, in order to re- 
ceive coal by water; or a plant at some 
distance back from the water front or 
at some elevation above it, or both, 


eost of han- 








large expend. 
ture. In either of these cases, oil 
eould be delivered to storage tanks |o- 
eated underground thirty feet 
the boiler room or above ground two 
hundred feet away for the cost of a 
properly installed pipe line and the 
power required to pump the oil from 
the barge into the storage tank; the 
barge being made fast to a few piles 
at the edge of the channel while un. 
loading, in the case where the channel 
is at some distance from the shore. 

(b) Plants where boilers fired 
by hand and than one fireman 
is required on each shift. Take, for in- 
stance, a plant of four 500-horsepower 
boilers, requiring four firemen and a 
water tender and coal passer on shifts 
where the full capacity of the boilers 
is required. With a proper fuel-oil in- 
stallation, one man could do all of the 


necessitating a similar 


from 


are 
more 


firing, water tending, and tube blow- 
ing required and take eare of the feed 
and oil pumps if located near the’ boil- 
ers, as well as all the polishing and 
cleaning required in the. boiler room. 
(c) Plants where greater capacity 
is required than can be obtained with 
the coal available. With oil, thirty-five 
per cent additional ean be 
obtained than with high-grade 
This has been proved by plants in 
Pennsylvania changing from oil to 
coal and being obliged to install thirty- 


+ 


LO 


capacity 


coal. 


five per cent more boiler capacity 
earry the same load as was carried be- 
fore with oil. 

(d) Plants where the boiler capaci- 
ty is limited by the capacity of the ex- 
isting stack or stacks and where it is 
not desired to install more stack ca- 
pacity, although more boiler capacity 
must be obtained. Oil fuel can give 
this added boiler capacity without in- 
ereasing the stack capacity, as_ the 
stack area required for the same boiler 
capacity with oil is only about sixty 
per cent of that required for coal. 

(e) Plants where a_ very 
amount of soot from the stack would 
cause damage to manufacturing pro- 
cesses if it entered the factory build- 
ings. Oil can be burned with abso- 
lutely no smoke. 


small 
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there is practically no more danger 
than with coal. 

(b) The ordinary underwriters’ or 
city requirements specify that storage 
located under- 


ing on grade of coal and draught con- 
ditions with coal. 

(i) Heat is easier on the metal sur- 
faces, being more evenly diffused over 
the entire heating surface of the boiler. 

(j) Ease with which fire can be reg- 
ulated from a low to a most intense 
heat in a short time or entirely ex- 
tinguished instantly in ease of emer- 


f) Plants where it is necessary to 
keep smoke below certain fixed limits 
at all times, due to smoke ordinances. 

In order to make comparisons be- 
tween the calorific value and other 
properties of crude oil, fuel oil, and 
any particular coal, Table I is given, 
with the authority therefor in each 


tanks for fuel oil be 
ground and at least thirty feet from 
the nearest building. This can gener- 
ally be compiled with in the case of 
the power plant of the average manu- 
facturing concern, but in the case of a 
plant in the congested districts of a 
city it is likely to be prohibitive. 
(c) With boilers using feed water of 
considerable scale-making qualities, 
” the cost of repairs is likely to be in- 
_ 3 Gi Texas.” ~—ereased by changing to oil, owing to 
— ae or the intense temperature developed in 
— the furnace. However, with a proper 


case. 





TABLE I.—PROPERTIES OF CRUDE AND FUEL OIL. 


5 Authority. 


Gravity. 


~~ 


Hydrogen. 


Oxygen. 
Specific 


Carbon, 
Sulphur. 


Tex. 0.9266 


Tex. 


Crude Sour Lake, 
Crude, 3eaumont, 0.9179 Uni- 
versity of Texas. 


S. Naval Liquid Fuel 
Fue!” 


Crude Beaumont, Tex. 10.9 1.63 2.87 0.9240 


Board. 
0.9260 U. S. Naval Liquid 


Fuel Beaumont, Tex. 12.4 0.50 3.83 


Crude Whittier, Cal. 


0.9416 


19,481 


Board. 
18,513 . WwW. Cc. Biasdale, 
. of California, 





The advantages of oil fuel may be 
summarized as follows: 

a) Calorifie value per pound thirty 
per cent higher than that of high- 
erade coal, a less weight of oil being 
required to give the same heating ef- 
fect. 

(b) Space required for storage of 
oil is less than that for an equal weight 
of coal. Fifty per cent more heating 
value can be stored in the same cubic 
volume and at greater distance from 
the boilers without extra expense. 

c) Oil does not deteriorate by stor- 
age, as coal does to a greater or less 
degree, but maintains its heat value in- 
definitely in ordinary ventilated stor- 
age tanks. 

d) Lower temperature in _ boiler 
room, 

ce) Area of stack sixty per cent of 
that required for coal for equal boiler 
capacity, thus enabling a plant having 
insufficient draught with coal to have 
an exeess amount with oil, a change 
from coal to oil for fuel making the 
installation of additional stack capac- 
ity unnecessary. 

(f) Less heat lost the stack, 
owing to cleaner condition of tubes 
and to smaller amount of air which has 
to pass through furnace for a given 
ealorifie capacity of fuel. 

(g) Higher efficiency due to (1) 
more perfect combustion with less ex- 
cess air, (2) more equal distribution 
of heat in combustion chamber, as 
doors do not have to be opened, and 
(3) small amount of soot deposited on 
the tubes. 

(h) Inerease in capacity of thirty- 
five to fifty per cent over coal, depend- 


up 


gency, such as water dropping out of 
sight in gauge glass, and quickly re- 
lighted when the emergency is_ over. 
In less than a half hour a boiler can 
be brought up to 150 pounds steam 
pressure from cold water, if necessary. 
By means of an automatic regulator 
varying the pressure of oil and steam 
or air to the burners or atomizers, the 
steam pressure can be maintained 
within five pounds total variation, 
with sudden changes in load amount- 
ing to fifty per cent and over. 

(hk) Smoke can be entirely elimi- 
nated. 

(1) No eleaning of fires, thus boilers 
can maintain their maximum capacity 
continuously, if necessary. 

(m) Mueh lower cost for handling 
oil, as it runs by gravity or is pumped 
into and out of storage to the boilers. 

(n) Absenee of coal dust and ashes, 
thus enabling everything in the boiler 
room to be kept clean; therefore less 
wear and tear on pumps or other 
chinery. No expense for handling and 
removing ashes. 

(0) No firing tools used, consequent- 
ly no damage to furnace linings from 
this No elinkers to be re- 
moved from grate bars or furnace side 


ma- 


source. 


walls. 

(p) Less shrinkage and loss in han- 
dling oil fuel than in handling coal. 

(q) Great saving of labor of all 
kinds. 

The disadvantages of oil fuel are: 

(a)Low flash point. Fuel oil should 
have a flash point not lower than 140 
degrees Fahrenheit, and with oil of 
this quality, handled by men of ordi- 
nary intelligence and common sense, 


setting for burning oil, repairs due to 
overheated tubes or surface, should be 
less than with coal, unless the feed 
water is very bad. 

The requirements for 
combustion of liquid fuel 
lows: reduction to a fine spray or com- 
plete atomization; bringing it into con- 
tact with the proper amount of air; 
mixture of oil spray and air burned in 
a furnace of a refractory material with 
room enough to complete combustion 
before the gases come in contact with 


the perfect 
are as fol- 


the boiler heating surfaces. 

The first condition is fulfilled by se- 
lecting a proper burner, and _ the re- 
maining conditions can generally be 
obtained by making slight changes in, 
or additions to, the existing furnaces. 

The question whether to use steam 
or air for atomizing the oil seems gen- 
erally to have been decided in favor of 
steam, as experimental results show 
that it takes about the same amount 
of steam to operate the air compressor 
as it does to atomize the oil at the bur- 
ner, and the additional investment and 
complication involved with greater 
possibility of interrupted service is 
avoided. 

It is also easy to see that a flat fan- 
shaped flame presents a larger surface 
for heat radiation and uniform distri- 
bution of gases than any other shaped 
flame, and at the same time requires 
a minimum number of burners per 
boiler. 

Heating of the oil is an aid to eco- 
nomical combustion, and should take 
place as near the furnace as possible 
and be earried as high as safety per- 
mits, but not so high as to cause the 
oil to decompose and carbon to be de- 
posited in the supply pipes. If prelim- 
inary heating is limited to the temper- 
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ature of the flash point of the oil used, 
there can be no trouble from the above 
mentioned causes. 

In oil burning, although a_ certain 
amount of skill is required for hand 
adjustment of the burners to obtain 
the 


regulation, 


best results, still, with automatic 


to a 
the 


the skill is reduced 

minimum, the principal work of 
fireman being to see that the oil pump 
is kept in constant operation, and that 
the 


with small particles of foreign matter. 


burners do not become clogged 


scale, etce., especially when the installa- 


tion is new. Strainers of proper de- 
sign, however, introduced on the sue- 
tion line to the pump and also between 


the pump and the burner, will reduce 


this trouble to a minimum. Burners 
should be so installed that they can be 
easily disconnected from the piping 


and taken from the furnace for the re- 


moval of any foreign substance from 
their restricted orifices. 

One of the most important questions 
in the combustion of liquid fuel is the 
regulation of the air supply in such 
a way as to obtain perfect combustion 
before the gases come in contact with 
the heating surfaces of the boiler. This 
ean be done with an automatic damper 
although its adjustment is 


It is therefore usually 


regulator, 
rather difficult. 
accomplished by hand regulation of 
the damper when considerable varia- 
tions in the load take place. This is 
supplemented by changing the position 
of the ashpit doors, which are kept 
partly closed until a slight tendency to 
make smoke is noticed in the furnace, 
when they are opened until this ten- 
dency disappears ; or, better, by using 
an Orsat or continuous CO, gas ana- 
lyzer to determine the position of dam- 
per and ashpit doors which gives most 
complete combustion under certain 
constantly reeurring conditions. 
Although thousands of patents have 
been granted for oil burners or atom- 
izers, five general classes cover prac- 
tically all of the main features of con- 
struction. The five classes are: 


(a) Drooling—Oil oozes out on to 


steam or air jet. 

(b) Atomizing.—Oil is swept from 
orifice by steam or air jet. 

(c) Chamber.— Oil mingles’ with 


steam or air in body of burner and the 
mixture issuing from nozzle is broken 
into minute particles by the expansion 
of the steam. 

(d) Injector —Similar in principle to 
boiler-feeding injector. 
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(e) Mechanical spraying. — Effected 
by mechanical means without the use of 
atomizing agents, such as steam or 
compressed air. 

The important features which should 
be embodied in all burners are: easy 
method of installation, construction 
that will allow quick inspection, easy 
removal of all foreign material which 
may clog the burner at any point, and 
rapid and cheap renewal of any parts 
which are subject to wear. 

In spite of the various principles in- 
volved in burner construction, the suc- 
cess of an oil-fuel installation depends 
not so much on the type of burner or 
atomizer used as on the method of its 
installation, and the intelligence with 
which it is operated after the installa- 
tion is made. 

To conform 
requirements, storage tanks above the 


with the underwriters’ 
surface of the ground should be placed 
at least 200 feet inflammable 
property, and the top of the 
should be located below the level of 
the used in connection 
with the apparatus. When the tanks 
are located underground they should 
be outside the building, at least two 
feet below the surface and thirty feet 
from any building, with the top of the 


from 
tanks 


lowest pipe 


tanks below the lowest pipe in the 
building used in connection § with 
the apparatus. In small and medi- 
um-sized installations, steel tanks 


coated with tar, having a capacity of 
8,500 to 15,000 gallons each, are gener- 
ally used for storage. In larger instal- 
lations, reinforced-concrete tanks, gen- 
erally rectangular in shape, are used. 
These are usually made with a parti- 
tion in the center, so that any sediment 
or thick material may be periodically 
cleaned out without interfering with 
the continuous supply of fuel. The ea- 
pacity of the storage tanks may vary 
from a supply sufficient for two weeks, 
when the oil is near at hand, and more 
may be obtained on one day’s notice, 
to a supply sufficient for two or three 
months when the source of supply is at 
a considerable distance and delivery is 
in large quantities at irregular inter- 
vals. 

Storage tanks should be fitted with 
vent pipes, indicators showing level of 
oil in tanks, filling pipes, arrangements 
for freeing tanks from water, suction 
pipes, return or overflow pipes, steam 
pipes for filling space in tanks above 
oil with steam in case of fire, and suit- 
cleaning-out 


able manholes for pur- 
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poses. A suitable strainer should be 
installed on the suction line between 
the storage tanks and the oil-pressure 
The suction line should slope 
back to 
pump is 


pumps. 
so that it will drain all oil 
the storage tanks when the 
stopped and a vent opened. 

Duplicate oil-pressure pumps should 
be installed with pump governors, and 
all with these 
pumps should cross-connected in 
such manner that a 
made from one to the other 
pairs made to either without interrupt- 


piping in connection 
be 
change ean he 


and re- 


ing the service. 

A suitable oil heater should be in- 
stalled, so that the exhaust steam from 
oil pumps ean be utilized to heat the oil 
before it reaches the burners. A suita- 
ble relief valve should be installed on 
the discharge line between the pumps 
and the burners set at a definite max- 
imum oil pressure. 

An oil meter should also be installed 
in the discharge line to _ check thie 
storage-tank indicator readings. All 
oil piping should be installed so. that 
it can be drained back to the storage 
tanks by gravity in case of necessity. 


Provision should be made for re- 


moving any condensation from the 
steam lines to the burners. Automatic 


regulating devices should be installed 
to vary the pressure of both oil and 
steam to the accordance 
with the demand for steam on the boi- 
lers, thus keeping a uniform steam pres- 
sure with a variable load, relieving the 
fireman of constant adjustment of bur- 
ner valves and enabling him to take 


burners in 


care of much large capacity of boilers 
than he otherwise could. 

In case a plant is operated only ten 
hours per day, no steam being required 
for the rest of the twenty-four hours, 
it is necessary to install a small auxil 
iary boiler for the purpose of provid 


ing steam to atomize the oil while 
firing up the main boilers. In ease of 
horizontal return tubular or Heine 


boilers, the burners should be placed 
at the front, firing towards the bridge 
wall. However, in the case of boilers 
of the Babeock & Wilcox type, high 
er efficiency can be obtained by plac- 
ing the burners at the bridge wall and 
firing towards the front of the boiler. 

It is sometimes an advantage to be 
able to change quickly from oil to coal 
and from coal to oil. This arrange- 
ment can generally be provided for, 
although in some cases, on account of 
a lack of sufficient combustion-cham- 
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ber space, a more efficient furnace may 
be installed by making the change 


back to coal a somewhat longer pro- 
eess, requiring the insertion of bearer 
bars and grate bars, which would be 
left in place in the arrangement first 


referred to. 

Although a fair idea may be ob- 
tained of the comparative cost of the 
two fuels by making certain assump- 
tions in regard to heat values, specific 
gravity, gain in efficiency, etc., still this 
will not enable one to figure the saving 
which could be made by changing 
from one fuel to the other. The rea- 
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son for this is that the saving general- 
ly depends on other things than the 
cost of the fuel. The saving in fire- 
men and coal passers, increase in ¢a- 
pacity, facilities for fuel storage, ad- 
vantage of pumping fuel over methods 
of handling coal, elimination of han- 
dling ashes, quantity of coal used for 
banking fires, elimination of smoke 
and other things, many of which can- 
not be figured out in advance in dol- 
lars and cents, would throw the ulti- 
mate cost decidedly in favor of oil. 
The only way to determine the exact 


saving is to operate the plant with 
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each fuel for a long enough period to 
get accurate data on all the items en- 
tering into the question. 


Aluminum for Busbars. 

Aluminum is being widely used in 
Germany for switchboards, busbars, 
ete., the cost being less than with cop- 
per. The connections are made by 
binding screws. If aluminum and cop- 
per have to be brought into contact the 
copper should be tinned and all con- 
tacts must be protected from damp by 
enamel varnish or some other effectual 





means. 


Commercial Practice—Management, Rates, New Business. 


PREPAYMENT ELECTRIC 
METERS. ' 


BY F. G. VAUGHEN. 


The application of the prepayment 
method to the sale of electricity is 
more recent and much less general 
than with gas. The prepayment gas 
meter was developed in England over 
a quarter of a century ago and has 
since become prominent in this coun- 
try and abroad. I have understood 
that the adoption of the prepayment 
electric meter has been far more gen- 
eral in Europe than in this country and 
has met with success, particularly with 
supply companies of municipal owner- 
ship. While our experience has been 
more or less limited, I feel that it has 
been such that there is no diversity of 
opinion as to the numerous advantages 
of a reliable prepayment electric meter, 
and that it would be of material as- 
sistance in the sale of electricity. 

That this meter has not as yet be- 
come very popular with central-station 

there can be no denying. 

been due chiefly to two 
first, on account of the in- 
herent complications of the device, 
which have made it difficult to build a 
satisfactory meter; and, second, on ac- 
count of the higher initial cost and 
increased expense of upkeep (1%. e., so 
far as the cost of testing and repairs 
is concerned) over that of the standard 
watt-hour meter. These features have 
caused central-station managers to hes- 
itate about introducing these devices, 
‘or fear that they would not be a prof- 
itable investment. 


managers 
This 


Causes: 


has 


1 Abstract of a paper presented before a meet- 
ing of the Electrical Section of the Franklin 
Institute. 


It is true that many of the repay- 
ment devices which have formerly been 
placed on the market have been un- 
necessarily complicated and costly. In 
justice to the manufacturers, however, 
it should be realized that the problem 
of constructing a successful prepay- 
ment electric meter has been excep- 
tionally difficult. The gas meter is 
quite crude in comparison. In con- 
structing the electric prepayment 
meter there is an electric are to break 
in addition to the usual problems en- 
countered in building automatic coin 
devices. This must be done in such a 
manner as to prevent pitting or other- 
wise injuring the switch contacts, since 
the switch is a vital part of the mech- 
anism and must be absolutely depend- 
able in its action. Improvements have, 
however, constantly been made and it 
is now possible to obtain reliable pre- 
payment meters for a moderate price. 

There are two general classes of cus- 
tomers with whom every central-sta- 
tion manager is very familiar: those of 
questionable credit and the _ delin- 
quents. These classes are closely re- 
lated and it is sometimes difficult to 
segregate them. Under the first would 
come the occupants of certain apart- 
ment houses—transient customers, if 
you please—who are here today and 
gone tomorrow; foreign districts in 
large cities where the Italians, Chinese, 
ete., abound. There might also be inclu- 
ded inthis class of questionable credit 
saloon-keepers, proprietors of gambling 
houses and other resorts needless to de- 
fine. In fact, such customers are nu- 
merous in communities having a float- 
ing population, such as large cities, 
manufacturing towns, and summer re- 


sorts. All or much of this business 


may be desirable if the question of 
credit can be taken care of. A pre- 
payment meter for such installations 
insures payment in advance. It may 
also, in the case of the transient cus- 
tomer, save the expense of frequently 
removing and replacing the meter, as 
well as an extra trip of the meter 
reader or inspector. 

The class of delinquent customers 
can readily be obtained from a careful 
study of the central-station books. 
There is without doubt a small percent- 
age of customers who are habitually 
behind in their payments. One or more 
collectors, depending on the size of the 
station, are often necessary to collect 
the bills of these customers. 

The services of these collectors may 
be likened to the police department in 
a large city, which has to be main- 
tained at a large expense to protect the 
whole body politic from the depreda- 
tions of the very few who compose the 
criminal element of the community. So 
the collectors are paid to keep after 
a small number of customers who are 
ever behind in their payments. 

There are some who even avoid the 
collectors or refuse to pay them, in 
which case the company writes the cus- 
tomer and threatens to cut off the sup- 
ply unless the bill is paid; and later, 
perhaps, is obliged to actually discon- 
nect the circuit. Left in darkness, the 
customer generally pays his bill and 
the meter must again be connected. 
All of this means extra expense for the 
central station. 

Now, if these delinquents could be 
furnished with prepayment meters the 
company would not only save all of 
this expense incident to collecting, buf 
would free the customer himself from 
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being 
A discontented customer is 
and if 


the annoyance of constantly 


prodded. 
always a advertisement ; 
the friction between the central station 


poor 


and the delinquent customer, together 
with the cost of collecting, can both be 
the the prepay- 


pay a 


eliminated by use of 


ment meter, it should good 
profit on the investment. 

Besides the matter of collecting, it 
should also be remembered that the use 
of the meter will reduce 
the expenses of the accounting depart- 
ment by eliminating the cost of bill- 


and will also cut out the items of 


prepayment 


ing, 
postage and stationery. 

Another 
the 
and 


class of eustomers who 


cause central station considerable 
termed, 
better **The 


They are sure 


may be 


trouble expense 


for want of a name, 
Doubting Thomases.’’ 
that their meter is reading too fast and 
that they are being robbed. To pacify 
such customers it is necessary to spend 
much time and money in making fre- 
quent explanations of the correctness 
of bills. Often the customer insists on 
the meter being reecalibrated. He lacks 
confidence in the device and must be 
shown that it 


Now, in the majority of such cases 


is accurate. 


the meter is practically correct. The 
customer has failed to realize that the 
days are growing shorter; that per- 


haps he has been entertaining more 
than usual; or has recently purchased 
an electric flatiron, fan motor, or other 
consuming 


auxiliary device which is 


more power. Some companies install a 
prepayment meter on the premises of 


this in 


such a customer, connecting 
series with the regular watt-hour 
meter. In this way the customer can 


his meter and at the same time 
for himself where the 


If, for in- 


check 
often finds out 
extra power is being used. 
stance, he has to make an extra deposit 
he remembers that he forgot to turn 
out the cellar lights the day before, or 
some other cause for this increased 
consumption will likely occur to him, 
whereas if he did not pay his bill but 
once a month he would not remember 
the little instances which make it ab- 
normally large. 
the prepayment meter may be removed 


In a very short time 


from such a residence and it generally 
leaves a contented customer where it 
found a chronic faultfinder. 

Again, there are a large number of 
people who belong to the 
class who think noth- 


so-called 


‘“nay-as-you-go’’ 


ing of spending a considerable amount 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 





of money in small instalments, but who 
look on the monthly electric light bill 
as a burden and will not use electricity 
for this reason. 

All 


above, and perhaps others familiar to 


customers who are mentioned 
the supply companies, are revenue pro- 
ducers but not in the average profita- 
ble, due to expense involved for rea- 
sons outlined above; yet the supply 
companies cannot afford to lose or re- 
them. The 
prepayment electric meter provides the 
simplest and most feasible solution of 
cases herein cited. How simple it would 
be for the commercial department of 


fuse to do business with 


the supply company, with the electric 
prepayment meter at its disposal, to 
deal with prospective customers, either 
through solicitation or application, that 
have no credit standing but whose busi- 
ness looks desirable except for the one 
doubtful pay — to 

routine and 


reason — 
eliminate the 
‘*“We will put 
basis’’ and therefore close the business 
without delay and further expense to 
Of course, each 
out this 


poor or 
usual say, 


you on prepayment 


the supply company. 
central station must 
problem to suit its own local conditions. 

There is no doubt whatever that the 


work 


prepayment meter is particularly well 
adapted for the field specified above 


and the wide-awake central-station 
manager will find where he can in- 


crease his profits by its use. 

To meet its field it is evident that 
the successful prepayment electric me- 
ter should be of simple and robust con- 
struction, made from 
and with the best of workmanship hav- 


good materials 
ing as few delicate parts as possible. 
It is the tendency of the designer to- 
day to follow as nearly as possible me- 
chanical principles, thereby aiming to 
avoid a complicated mechanism. The 
fact should not be lost sight of, how- 
ever, that no automatic device—no mat- 
ter how simple—can be left to itself 
year in and year out without any at- 
tention whatever and be expected to 
do its work in an entirely satisfactory 





manner. 

A successful prepayment meter 
should be reasonable in price, reliable, 
accurate, and unalterable by anyone 
not in possession of a key. The actuat- 
ing force of the device should be for- 


eign to the meter proper. It should be 


adapted for any commercial rate of 
charge and should be so constructed 
that this rate can be easily changed. It 
should be designed to operate with a 
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standard coin of wide circulation. Pro- 
vision should be made so that several 
coins may be inserted in succession, 
after which the coin slot would be auto- 
matically closed. It should have a 
dial to record the total energy which 
has passed through the meter and a 
pointer to indicate at all times the 
number of coins which remain to the 
customer’s credit. It should have a re 
liable switch, preferably of the double. 
pole type, for opening both sides of the 


line. 
poe 


Enlargement of Galena Station. 

The Interstate Light & Power Com- 
pany of Galena, II1., is installing a 2,000 
kilowatt exhaust-steam turbine to ac- 
commodate the rapidly increasing power 
load being acquired by the compan) 
Galena is situated in the heart of t! 
second largest lead-zine mining field 
the United States, the number of pro 
ducing mines in operation being 20), 
and, due to the efforts of the power con 
pany, electrical energy is being exten 
sively employed for hoisting, water- 
pumping, rock crushing, drilling and 
electromagnetic ore separation at the 
mines. 

In April, 1910, when H. M. Byllesby 
& Company secured the Interstate Com- 
pany, it was thought that the present 
plant was sufficiently large to supply 
the demands for some time, but the in- 
auguration of electric power in the 
inines of that district met with such 
approval that the 2,000-kilowatt exhaust 
steam unit was found to be immediately 


required. — 


Automobile Lamp Delivery in Roches- 
ter. 

In order to furnish lamp renewals in 
the shortest possible time, the Rochester 
Railway & Light Company has inaugu- 
rated an electric-automobile lamp-deliv- 
ery system whereby new lamps will be 
delivered to the customer within thirty- 
six hours from the time the request is 
received. 

The company furnishes postal cards 
giving the name of the various types an 
sizes of lamps and leaving a blank for 
the customer to fill in the number de- 
sired. To facilitate speed the custome: 
is requested tc remove the burned-out 
lamps from the sockets and have them 
ready to exchange for new ones which 
they are requested to install. 

This delivery system will supersede 
the company’s horse-drawn wagon and 
messenger service with a great saving in 
time and expense. 
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ORNAMENTAL STREET LIGHT- 


ING.' 
BY C. E. STEPHENS. 


So much has been written within the 
ist few years in connection with the 
cetivities of the central station that no 
loubt all are thoroughly familiar with 
ihe details of the various systems in 

have digested the relative merits 
i eaeh, and know how to do orna- 
nental street lighting. 
fore, to be a most fitting time to briefly 
outline the requirements of 
this service and to emphasize a few 
points in connection with how not to 
do ornamental street lighting. 

The fundamental problem to 
sider in the illumination of any street 
is the intensity of the illumination ‘re- 
quired and its production at a mini- 
The cost 
energy, 


It seems, there- 


general 


con- 


includes the ex- 
mainte- 


mum cost. 


penditure of cost of 
nanee, and interest and depreciation 
for the lamps, plant and all auxiliary 
equipment. 

The area to be lighted is a long and 
comparatively narrow strip. The re- 
sult to be obtained is an approximately 
uniform intensity of illumination along 
the street, with a somewhat higher in- 
tensity at street intersections. 

The intensity of illumination is pro- 
portional to the light intensity of the 
unit and inversely proportioned to the 
square of the distance from the light 
Assuming that given 
minimum illumination a certain dis- 
tance between lamps is required, if 
this distance be doubled, each unit 
must have four times the light flux and 
each mile of street will require two 
times the energy. Inversely, if the dis- 
tance between units be reduced one- 
half, to get the same minimum inten- 
sity of illumination will require only 
one-fourth the light flux and one-half 
the energy. If the problem could be 
solved on an energy basis alone, it 
would, therefore, be logical to use a 
maximum number of light units, with 
a corresponding reduction in their 
light flux and energy consumption. It 


for a 


source, 


1. Abstract of a paper presented before the 
recent convention of the Pennsylvania Electric 
\ssociation. 


will be noted, however, that increasing 
the number of units also increases the 
installation and maintenance 
the system. There is a point beyond 
which the cost for any inerease in the 
number of units will exceed the saving 
in energy consumption. A point can- 
not be fixed which will apply generally 
of the varia- 
the 


eost of 


on account innumerable 


bles (such as intensity require- 


ments in different sections of the city, 
obstacles which prevent a proper loca- 
tion and distribution of lamps, energy 


costs, ete.) which are involved. 

When considered the 
point of economy, without regard for 
illumination and decorative require- 
ments, if energy cost is low, large units 
at great distances apart are better, and 
if energy cost is high, small light units 


from stand- 


placed at frequent intervals are more 
economical. 

In street lighting, therefore, to keep 
cost within reasonable limits the in- 
tensity of illumination is necessarily 
very low. Heretofore we have had to 
be satisfied with a spot-light form of 
illumination in our streets, but recent 
improvements in efficiency and the sat- 
isfactory operating characteristics of 
our most modern street illuminants 
make it possible to light our streets 
economically and comfortably by 
night. This increased standard of illu- 
mination of the street has become nec- 
essary on account of the extensive use 
of our streets at night. Ordinarily it 
is quite satisfactory to provide a min- 
imum illumination sufficient to 
vehicles, persons or possible obstacles 
in the street. The character of this 
illumination is general as distinguished 
from local lighting, and on account of 
the low intensity should be quite uni- 
form or else effective illumination mid- 
way between lamps will be further re- 
duced by the points of high intensity 
immediately under the lamp. 

The requirements for good street 
illumination may be considered under 
the following heads: Uniform inten- 
sity—distribution; diffusion; intrinsic 
brillianey of light source, and shadows. 

By uniformity is meant a uniform 
illumination at all points throughout 
the length of the street. At street in- 


see 


other points where 
traffie is likely to be congested a higher 
intensity of illumination is 
The intensity at these points can be 
ten times that of the minimum illumi- 


nation at other points and not be ob- 


tersections and 


needed. 


jectionable, since there are no moving 
vehicles which will approach alternate 
light and dark spots so fast that the 
eye cannot easily accommodate itself 
to the different intensity of illumina- 
tion, Assuming the minimum intensity 
of illumination as unity, the ratio be- 
tween maximum and minimum illumi- 
nation for business or: other sections 
of the street where a high intensity is 
maintained, should not exceed ten to 
one. For residence sections, parks and 
outlying districts the ratio should not 
be greater than five to one. This ratio 
of maximum to minimum illumination 
is smaller in the latter case because of 
the fact that where intensities of illu- 
mination are quite low the effect of the 
comparatively light and dark spots 
produces objectionable glare. 

To produce a uniform intensity of 
illumination on a horizontal plane, a 
certain intensity of distribution curve 
and a certain loeation of light sources 
is required. The uniformity of illu- 
mination with a given unit varies with 
the distance and the 
height of same. nature of 
the street area 
light units must be 
double row along the street. The num- 
ber and size of units and height of 
same are determined by the intensity 
requirements and cost of operation. In 
making a selection of units for a given 
condition it is necessary, therefore, to 
carefully consider the curve of light 
distribution of the available units. In- 
creasing the height of the lamp de- 
creases the intensity of illumination 
directly under the lamp quite rapidly, 
and does not materially change the in- 
tensity at greater distances from the 


The height of a lamp is usually 


between units 
The 
determines that the 


in a single or 


very 


lamp. 
quite limited, on account of the ex- 
tremely high cost of installation, main- 
tenance, tree obstruction, ete. Under 
these conditions it has been found de- 
sirable to select a lighting unit with a 
maximum intensity at from 15 to 20 
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degrees below the horizontal and de- 
creasing very rapidly above and below 
this angle. 

A long experience with the old open 
are lamp has demonstrated that in 
any illumination scheme it is objec- 
tionable to use a source from which the 
light flux issues from a point. This is 
true in street lighting 
where relatively large units are em- 
ployed, since it is impracticable to sup- 
port a lamp at such a height that it 
will not come within the field of vision 
at a time when the eye is quite near 
It is not feasible to change 


particularly 


the lamp. 
the nature of the light source,, but by 
an intelligent the available 
glassware for modern street lighting 


use ot 


units it is possible to diffuse the light 
quite satisfactorily. The most objec- 
tionable features of an improperly dif- 
fused light are the high intrinsic bril- 
liancy and the resultant sharp shadows 
cast by the illuminated objects. The 
extreme brilliancy of an improperly 
diffused light, when within the field of 
vision, causes a of the 
pupil of the eye and produces the same 
physiological effect as if the intensity 


contraction 


of illumination were reduced. 

The shadows of an object when illu- 
minated by a directed light are very 
sharply defined and terminate abrupt- 
ly. This is particularly noticeable in 
street lighting where they are excep- 
tionally long and project lengthwise 
of the street. This is very objection- 
able from a standpoint of proper illu- 
mination, in that it makes it quite diffi- 
eult to clearly distinguish the outline 
of small obstructions, magnifies the 
size of the object, and the result is un- 
illumination. To min- 
imize this effect demands that the 
source of light should be thoroughly 
diffused (issue from a large source), in 
order to prevent sharp shadows, and 
be as high above the point as possible, 
in order to avoid excessively long shad- 


satisfactory 


OWS. 

Having mentioned some of the gen- 
eral requirements in street illumina- 
tion, we may state briefly the general 
characteristics of a suitable lighting 
unit as follows: First, the maximum 
intensity of the light unit should be 
from 15 to 20 degrees below the hori- 
zontal and decrease rapidly above and 
below this the total 
light flux from a single unit should be 


angle; second, 


as small as conditions will permit— 
i, e., for a given intensity of illumina- 
tion, use a maximum number of small 
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units spaced at frequent intervals; 
third, the light should be diffused— 
emit from a large area; and, 
fourth, the light should be supported 
at the maximum height above the illu- 
minated surface, particularly so if it 
is a large unit and the light is not dif- 


hi Baa 


fused. 

In this connection, some of the de- 
fects in the present practice may be 
mentioned. There is no doubt but that 
as a whole street illumination in Amer- 
ican cities is inferior to that of Euro- 
pean cities. This is generally under- 
stood to be for the reason that Euro- 
pean cities have a far greater number 
of inhabitants per square mile than do 
American cities, and a lower cost for 
labor and material in properly main- 
taining a lighting both of 
which combine to reduce the propor- 
tional cost per inhabitant of lighting 
The chief cause is that the 


system, 


the street. 
American public has not been educated 
to the value of an increased standard 
of street illumination. This standard 
has increased wonderfully within the 
last five years, but there is room for 
great improvement. A greater num- 
ber of lamps in some cases, and in 
others larger candlepower units, have 
been installed as a result of a spirit 
of co-operation among the lighting 
companies. 

The principal defects in the past 
have been the absence of a properly 
diffused light and the use of high-bril- 
lianey units so placed as to violate the 
physiological for satis- 
factory street illumination. This 
plies particularly in sections where the 
cost prohibits any class of illumination 
other than that of a lamp used for a 
marker. 

The ornamental lighting system in 


requirements 
ap- 


general use may be elassed under three 
general heads, as follows: Festoon, are 
and post systems. We shall mention 
briefly the chief advantages and disad- 
vantages of each, as has been given in 
various reports. 

Festoon System.—This system is per- 
haps the first one installed which could 
be classed as an ornamental system. It 
consists of ineandescent lamps sup- 
ported by arches extending from curb 
It gives an extremely spec- 
tacular appearance, and the 
source of light eliminates sharply de- 
The experience with 


to eurb. 


large 


fined shadows. 
this system extends over a number of 
years, and the principal defects may 
be noted as follows: The arches are 








long, comparatively heavy, and are dif- 
ficult to support with sufficient rigidity 
to withstand high winds. The materia} 
used for the arch construction deteri- 
orates very rapidly. The lamps are in 
such position that they are not readily 
accessible for replacement and clean- 
ing. The distribution of candlepower 
is such that bright bands of light are 
secured immediately under the arch 
and dark spots midway between 
arches. The individual position. of 
each lamp makes is impractical to us: 
any form of reflector for properly di- 
recting the light rays, and considerable 
light is wasted. The ends of the arches 
are necessarily low—and the lamps 
produce a glare in the eyes. The day- 
light appearance is unsightly, and de 
tracts from the architectural beauty of 
the buildings. 

Arc System.—lIn this system use is 
made of the metallic flame type of 
lamp. The efficiency of the system is 
very high, and the maintenance cost 
low. The maximum candlepower of 
this type of lamp is near the hori- 
zontal, and it is, therefore, possible to 
place the posts at great distances apart 
and at the same time secure a uniform 
intensity of illumination. This makes 
it possible to use a minimum number 
of poles—and possibly to make use of 
Th 


great 


existing trolley or are-lamp posts. 
lamps can be supported at 

heights above the street, above the ecrit- 
ical angle of the eyes. The small num- 
ber of poles required for this system 
simplifies the installation of service 
Wires, particularly in underground dis- 
tricts. The principal defects noted in 
a large number of are-lamp systems is 
the tendency to support the lamps too 
close to the ground. This is partienu- 
larly objectionable on account of the 
fact that the glare effect produced by 
the bright light in the eye causes a 
contraction of the pupil, which limits 
the amount of light entering the eye, 
and no advantage is gained by a high 
intensity of illumination. 

Post System.—The ornamental-post 
system is perhaps the most popular of 
the three systems classed as ‘‘Orna- 
mental.’’ There is a large number of 
post designs on the market, for from 
one to five light units. They are in- 
stalled on or near the curb, on both 
sides of the street, and comparatively 
close together. The lamps are sup- 
ported in a pendent or inverted posi- 
tion, and are ordinarily supplied from 
underground system. The lamps and. 
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globes are easy of access for renewals 
5S 


and cleaning. The maintenance cost 
is reasonably low, particularly where 
the series type of lamp is used. The 
illumination of the street, when the 
units are properly spaced, is quite uni- 
form, and the required intensity is 
readily secured by a proper selection 
of lamp sizes. Since the lamp posts 
are on the curb lines, the resultant 
effect is a street of great width. The 
first cost of installation varies with 
local eonditions and the type of post 
adopted and the available source of 
energy supply. The principal objec- 
tion to this system is the large number 
of posts required. This is a particu- 
larly objectionable feature in districts 
where there exists also a large number 
of trolley, telephone and other service 
poles. Some criticism has also been 
heard from installations in which the 
posts are quite near the curb, in that 
large moving vans, ice wagons, and 
other vehicles strike the fixtures and 
shatter the lamps and glassware. This 
defect could perhaps be best avoided 
by extending the height of the posts 
beyond the traffic path, with the addi- 
tional advantage of superior illumina- 
tion results. 

Summing up the general situation, it 
appears that no one system can be 
adopted as the best for all installa- 
Local conditions very largely 
the system to be in- 


tions. 
determine best 
stalled. 

One of the very first questions that 
arises in connection with an installa- 
tion of an ornamental street lighting 
system is, ‘‘Who is to pay for it?’’ 
The standing Committee on Orna- 
mental Street Lighting of the N. E. 
L. A. received reports from sixty-five 
systems. The installation and mainte- 


nance costs were paid for as follows: 
Instal- Main- 
lation. tenance. 

City . inet ; . 26 8 
Merchants 2% 18 
Central station ‘ 14 
Property owners , 19 
City, property owners and ten- 

ants 
Property owners and merchants. 

‘ity and central station 

‘ity and property owners...... 

‘ity and merchants............ : 

Contracts have been made with so 
many parties and combinations of par- 
ties that it has been impractical to 
standardize on any particular scheme. 
Local conditions almost entirely deter- 
mine the contracting parties, depend- 
ing to a great extent on who agitates 
the movement for better street light- 
ing. 

Ordinarily it is quite unsatisfactory 
for the central station to have a con- 
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tract with the property owners, mer- 
chants or tenants, individually. This 
form of contract involves so many 
people that there is a constant source 
of annoyance when anyone becomes 
dissatisfied, moves away or for other 
reasons desires to be released from his 
portion of the expense. 

Perhaps one of the best methods of 
handling this class of business is to 
secure contract with the city for the 
service, and if necessary a special tax 
assessment on property holders and 
merehants in the affected district can 
be made. 

Mention may be made of the possi- 
ble improvements in caring for lamp 
glassware. Street lamps are subject to 
most severe weather conditions; dust 
and smoke will in a very short time 
have a deteriorating effect on the ap- 
pearance of a lamp. A large propor- 
tion of industrial and manufacturing 
plants, stores, ete., have realized the 
advantages of keeping lamp globes and 
reflectors in good condition, and have 
had the maintenance department adopt 
a regular schedule for frequently wash- 
ing and cleaning the fixtures. 

A street-lighting unit is the one 
piece of electrical apparatus which is 
constantly in the public eye. Its ap- 
pearance largely influences the atti- 
tude of the general public toward the 
lighting company. Why, then, should 
it not be kept in first-class condition? 

It is a matter of note that while the 
central-station have taken 
advantage of the many refinements in 
power station design, have so regu- 
lated the power demands that the rev- 
enue is a maximum for the minimum 
station expense, and have installed the 
very best generating equipment avail- 
able, they have only quite recently 
turned their attention to the efficiency 
of the distributing lines and lamp fix- 
tures, which are just as essential to 
the successful operation of a lighting 


managers 


system. 


_— 
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Arc-Lamp Electrodes. 

The addition of a small proportion 
of chromium earbide is said to in- 
erease the life of electrodes composed 
chiefly of titanium carbide. For ex- 
ample, an electrode may consist of an 
iron tube filled with a mixture of 4.5 
per cent chromium carbide and 95.5 
per cent of titanium-carbide mixture 
(titanium carbide 99, sodium fluoride 
1 per cent or titanium carbide 96, sul- 
phur 3, and sodium fluoride 1 per cent). 
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Grand Rapids Considers 
Cluster System. 

The city authorities of Grand Rap- 
ids, Mich., where the arch lighting sys- 
tem found considerable vogue several 
years ago, are now strongly in favor 
of adopting an extensive decorative 
street-lighting with tungsten 
clusters on ornamental columns. An 
estimate has been asked of the cost of 
establishing such a system on Canal 
and Monroe Streets, Ionia Street from 
Monroe Street to the Union Station, 
South Division Street, Burton Heights, 
Madison Square, and Creston Heights. 
It now appears almost certain that in 
next spring’s budget an amount suffi- 
cient to secure this much desired im- 
provement will be included. 

It is evident that the lighting com- 
mittee will take no chances at recom- 
mending the boulevard system for only 
the downtown districts because if that 
is done such opposition from the out- 
skirts would arise as to make it almost 
impossible to secure a favorable vote 
on the appropriation. It is the idea 
of the committee that the system in the 
downtown district shall be more elab- 
orate than those in the outskirts, with 
perhaps a five-lamp post, but all will 
be of the same general design. 

—— -—~+ee 
Syracuse Extends Ornamental Light- 
ing. 

By the recent installation of 100 
tungsten clusters on Genesee, Fayette 
and Jefferson Streets, Syracuse, N. Y., 
215 ornamental lighting 
standards on its principal streets. 
These are set at fifty feet intervals and 
have stirred not only local civic pride 
but much favorable comment from vis- 
itors. The Syracuse Lighting Com- 
pany supplies all the energy. 


Tungsten- 


system 


now boasts 


| ————_»$of—— 
Magnetite-Arc Street Lighting Extend- 

ed in St. Louis. 

Another section in St. Louis, Mo., 
has been added to the district of well- 
illuminated streets through the efforts 
of a particular group of patriotic busi- 
ness men. In this instance the men be- 
hind the movement are members of the 
Franklin Avenue Improvement Asso- 
ciation which plans to improve Frank- 
lin Avenue in every way and particu- 
larly in its illumination. Through the ef- 
forts of the association, 168 magnetite- 
are lamps have been installed, eight to 
the block, swung from ornamental iron 
poles. This street now rivals St: Louis’ 
Broadway. 
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RECENT DEVELOPMENTS IN RA- 
DIO TELEGRAPHY:.' 
HOWE. 


BY G. W. O. 


three years 
instal- 


During the last two or 
the number of radiotelegraphic 
lations has increased enormously both 
on land and sea. This increase has not 
been due so much to any new discov- 
ery or striking improvement as to sev- 
whieh radiotelegra- 


eral instances in 


phy prevented what might otherwise 
have been terrible calamities at sea. 

The total number of ships of the 
mercantile marine fitted with Marconi 
apparatus at the end of 1907—that is, 
after seven years of development—was 
140; at the end of 1908 the number was 
220: at the end of 1909 it was 330; 
while at the close of last year it had 
risen to 510. In addition to the mer- 
cantile marine, practically every ship 
in the British Navy has been fitted 
with the Mareoni apparatus. 

The Telefunken Company of Berlin 
earried out 106 installations last year, 
bringing the total number of stations 
using their apparatus up to nearly 
1,000. About 500 of these are war- 
ships, principally German and Russian, 
while 100 are portable military sets. 
Exeluding German boats, only thirteen 
ships of the mercantile marine are fit- 
ted with Telefunken apparatus. 

Mareoni’s earliest experiments were 
made in 1895-6; and now, after fifteen 
years, every passenger ship of any 
magnitude has its wireless installation 
as a matter of course. There is every 
indication that very soon practically 
every ship will be so equipped. Some 
of the trawlers of the North Sea fish- 
ing fleet have recently been fitted with 
Telefunken apparatus, with a range of 
100 miles. These boats receive the 
weather reports sent daily from 
the coast stations, and are thus able 
the fleet of approaching 


out 


to warn 

storms. 
As was pointed out by Mr. Bradfield, 

of the Marconi Company, the increase 
1 Abstract of a paper read by Professor 


Howe before Section G of the British Associa- 
tion for the Advancement of Science, at Ports- 


. England, September 4 


mout 





in the number of installations will 
probably be cumulative, since each in- 
stallation on sea or land increases the 
value of the service to every ship mak- 
ing use of it. 

There is, however, another aspect to 
which I wish to draw attention, and 
that is, that the troubles due to inter- 
ference between stations working si- 
multaneously will also increase cumu- 
latively. These troubles promise to be- 
come of the gravest importance in the 
immediate future. Before one can ap- 
preciate the that have 
taken place in the apparatus and meth- 
ods of working, one must know some- 
thing of the difficulties experienced in 
radiotelegraphic commu- 


developments 


carrying on 
nications. 

The nature of the telegraphic service 
which may be required of a station is 
very varied. A station may have to 
work with only one other station and 
never send to or receive from any 
other. This is practically the case with 
the transatlantic A station 
may work with a limited number of sta- 
tions of definite and well-known char- 
acteristics, as in the case of the mail- 
boats running between England and 
the continent. On the other hand, a 
station may have to correspond with 
all comers. 

One can easily see that apparatus 
which might be eminently suitable in 
one case would be very unsuitable in 
the other. Stations in the first cate- 
gory can use uncommon wave-lengths, 
and thus free themselves, to a large 
extent, from interference from other 
stations, besides being able to use a 
large amount of power without causing 
interference. The Marconi transatlan- 
tic stations in Irejand and Nova Scotia 
use a wave-length of over 6,000 me- 
ters (50,000 periods per second), and 
are thus free from disturbance from 
ships, whieh generally use 300 or 600 
meters. Stations of the third class, on 
the other hand, should be able to call 
or be called by ships or land stations 
fitted with any make of apparatus cov- 
ering a wide range of frequency. 

To appreciate the difficulties due to 
interference, one has only to consider 


stations. 








the case of a station on the Kentish 
coast, with half-dozen ships within 
range, all wishing to communicate with 
the land station. They can only com- 
municate one at a time, and each op- 
erator naturally tries ‘‘to catch the 
Speaker’s eye,’’ which, in this case, is 
the coast operator’s ear, by calling of- 
ten and loudly, any regulations to the 
contrary notwithstanding. The same 
thing may be going on at other coast 
stations on both sides of the Channel. 
In addition to this we have English and 
French warships and dockyards work- 
ing at the same time. 

If it were possible for every station 
and every ship to have a_ different 
wave-length, interfering stations might 
be tuned out to a certain extent, but 
for the sake of uniformity and con 
venience in working, the majority of 
stations have about the same wave- 
length, so that when one is tuned to 
receive the desired message, one is also 
tuned to the disturbing stations. The 
result is that one station tries to shout 
the other down, and the successful 
working of all the stations is greatly 
hindered. At the City and Guilds Col- 
lege, at South Kensington, one of the 
aerials is a single wire 260 feet high, 
and with this one can sometimes hear 
half-a-dozen stations sending simulta- 
neously at approximately the same 
wave-length, making it absolutely im- 
possible to read any one of them. 

Apart from all this, there are the at- 
mospherie disturbances, which vary 
very much from time to time. When 
a station is receiving from another sta- 
tion at a distance of 1,000 miles, it will 
certainly ‘‘pick up’’ every lightning 
flash over a large part of the earth’s 
surface. These atmospheric distur- 
bances are often strong enough to make 
working impossible over any but very 
short distances, even when the weather 
conditions locally look ideal. Whether 
one can receive or not in spite of the 
atmospheric disturbances depends on 
the nature and loudness of the signals, 
so that one can become more and more 
independent of the atmospheric condi- 
tions by increasing the power em- 
ployed, and by making the signals eas- 
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ily distinguishable from the sounds 
caused by the disturbances. . 
Recent developments in the sending 
apparatus have been largely directed 
towards obtaining freedom from inter- 
ence. This has been sought in two 
ways: firstly, by sending out well-sus- 
ained trains of waves of one definite 
quency, thus permitting sharper tun- 
secondly, by giving the signals a 
vh musieal piteh, easily distinguished 
om the erackling noises caused by at- 
ospherie disturbances, and also from 
ther stations having notes of a differ- 
ut pitch. The spark gap must be so 
lesigned that these cliaracter:stics are 
‘tained when very large powers are 
mployed. A gap may give excellent 
results when the power is small, but 
fail entirely when the power is in- 
creased. Absolute reliability and con- 
stancy are of far greater importance 
than efficiency, although any improve- 
ment in the latter is naturally to be 


Aerial 





FIG. 1. 





welcomed, not so much for the saving 
of power as for the reduction in size 
and cost of the apparatus. 

Fig. 1 may be taken to represent 
diagrammatically the sending appara- 
tus of almost every system, by what- 
ever name it may be called. In all ex- 
cept the smallest installations, the 
sparking.coil with hammer or mercury 
break has been replaced by an ordinary 
power transformer supplied with alter- 
nating current, as shown in the figure. 
The coils Z, LZ, constitute an air-core 
Tesla transformer of few turns. It is 
sometimes connected as an auto-trans- 
former, @. é., With a single winding 
tapped off at different points, but this 
alters nothing so far as the principle 
is concerned. If coil Z, is far removed 
from coil Z, each discharge of the con- 
ductor K across the gap G@ will cause 
a damped oscillation in the primary 
cireuit G K L,, as shown in Fig. 2. The 
rapid damping is mainly due to the dis- 
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sipation of energy in the spark gap. 
The time 7 of a complete oscillation 
depends only on K and L,, and is us- 
ually about 1/500,000 second, corres- 
ponding to a wave-length in space of 
600 meters. All the energy stored in 
the condenser at the moment of break- 
down is dissipated as heat in the gap 
and in the remainder of the oscillatory 
circuit. The oscillatory disturbance 
caused by a singlé spark lasts about 
1/50,000 second. Nothing further hap- 
pens until the condenser is charged up 
to the same potential difference as be- 
fore. If the gap is made so long that 
the spark can only just jump it, the 
next spark may not occur until several 
half-cycles of the alternating supply 
have passed, the voltage across the sec- 
ondary of the power transformer grad- 
ually building up due to resonance. 
This resonance is obtained by adjusting 
the alternating-current 

result will be that, 


the speed of 
generator. The 


with the alternating-current supply of 
fifty cycles per second, the sparks may 
occur at intervals of 1/20 to 1/30 sec- 


Wave Length 600 Metres 
_ 500,000 Seconda 


Duration of Sj 
Ko0,000 to V2a,000 Second 





Daration of Spark 4100000 co Yeacee Second, 
ducodiiavad between Spartes YeoSec. —+- 
—t- We 





FIG, 2. 


ond (Fig. 2). This is the method 
which was largely used two or three 
years ago, and which is still used by 
the Eiffel Tower and many other sta- 
tions. 

If the coil Z,, which, with the aerial, 
constitutes an oscillatory circuit of the 
same frequency as the cireuit G K L,, 
is loosely coupled with coil Z,, so that 
about five per cent of the magnetic 
flux of Z, links Z,, a part of the os- 
cillating energy will be transferred to 
the aerial, and there, partly radiated 
out into space, and partly dissipated in 
the aerial, coil, and earth connection. 


Owing to the loose coupling between 


L, and L, the transference of energy 
is very slow, and the major portion is 
still dissiputed in the spark gap. From 
experiments made at the City and 
Guilds College it has been found that 
under the most favorable circumstances 
thirty per cent of the primary energy 
ean be transferred to the aerial. If the 
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transfer of energy to the aerial is has- 
tened by increasing the mutual induc- 
tance between Z, and D,, the energy 
surges backwards and forwards be- 
tween the two circuits and gives us 
the phenomenon of beats. As the coup- 
ling is increased, instead of a wave of 
one definite length—say, 600 meters— 
a pulsating oscillation is sent out, 
which may be looked upon as made up 
of two ordinary damped waves with 
lengths of, say, 500 and 700 meters. 
This will be received almost equally 
well on the receiving aerial, whether 
it be tuned to 400, 600, or 800 meters, 
or any other intermediate wave-length. 

In Figs. 3 and 4 are plotted the cur- 
rents in the receiving apparatus as its 
natural frequency is varied. The two 
figures refer to different installations ; 
in ‘each case a series of curves is given 
for different degrees of coupling be- 
tween the coils Z, and Z,. With the 
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ordinary spark gap it is thus seen to 
be impossible to inerease the coupling 
much above seven or eight per cent 
without sacrificing sharpness of tun- 
ing, and thus causing undue interfer- 
ence with stations working at other 
wave-lengths. Apart from the question 
of interference, there is little increase 
in efficiency to be obtained by increas- 
ing the coupling beyond this value. 
These are the conditions under which 
the majority of stations are working at 
the present time, but during the last 
three or four years a great amount of 
research work has been done with the 
object of improving these conditions. 

In Fig. 4 it will be noticed that when 
the coupling is tight, the aerial oscilla- 
tion contains waves of three definite 
frequencies, one high and one low, cor- 
responding to the constituencies of the 
beats, and one of the natural frequency 
of the aerial alone. This shows that dur- 
ing a part of the time the aerial oscil- 
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lates freely, uncoupled from the primary 
circuit. 

(Juenching of the spark was discov- 
ered in 1906 by Prof. Max Wien, and 
was afterwards taken up by the Tele- 
funken Company, which has evolved a 
the 
The gap 


form of spark gap, in which 
quenching is very effective. 
acts as a very quick acting minimum 
current cut-out, and opens the primary 
oscillating circuit at the first opportu- 
all the 


been transferred to the aerial. 


has 
The 
time during which the two cireuits are 


nity—viz., when energy 


coupled is very short, the loss in the 
spark gap is reduced, and the major 
portion of the energy oscillates freely 
in the aerial, and is radiated as a 
damped train of waves at its natural 
frequency. In this way it is claimed 
that seventy-five per cent of the output 
of the alternator is transferred to the 
aerial. 
It is 


shorten the duration of the spark as 


obviously advantageous to 


much as possible by tightening the 
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coupling between the coils L, and L,, 
and thus hastening the transfer of en- 
ergy to the aerial. If this be overdone, 
however, the gap will fail to quench at 
the first loss 
both in efficiency and in sharpness of 


minimum, with a great 
tuning. 

Wien first obtained quenching by the 
use of very short spark-gaps, and this 
the Telefunken 
Company has adopted, although other 
methods have discovered. 
The spark is made to occur between 
the parallel faces of disks of copper or 
silver, placed about 1/100 inch apart, 
the separated by thin 
annular rings of mica, which also serve 


is the method which 


since been 


disks being 
to shut the sparking spaces off from 
the air. The number of these disks in 
series depends on the voltage and pow- 
er required. This form of gap is un- 
doubtedly complicated and expensive, 
not only in first cost, but also in up- 
keep. Those who have picked up the 
time signals and weather reports sent 
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ticed that although, since the quenched 
spark was introduced, the signals are 
very clear and easily distinguished 
from extraneous sounds, they often de- 
crease in strength after working for 
some time, and have been known to 
fail altogether for a few seconds, in 
spite of the efforts of the operator. 
This may have been due, of course, to 
some exceptional eduse not connected 
with the spark-gap, but it is almost 
what when using 
such minute gaps as 1/100 inch. It 
seems, therefore, at present that the in- 
ereased efficiency due to the quenched 
spark is obtained by the sacrifice, to a 
certain extent, of reliability and sim- 


one would expect 


plicity. 

Turning now to the receiving appa- 
ratus, we find that the filings coherer 
has practically disappeared. The re- 

















ception of the signals is now always 
aural. The detectors now employed in 
conjunction with the telephone receiver 
are not much more sensitive than the 
filings eqherer operating a Morse ink- 
er, but they enable the operator to dis- 
eriminate between the signals being 
sent to him and the various disturb- 
ances picked up by the aerial, which, 
as we have already seen, is a matter 
of ever increasing importance. 

The magnetic detector used by the 
Marconi Company is ideal in its sim- 
plicity and reliability, but is not so 
sensitive as the electrolytic or the min- 
eral-contact detector. The Telefunken 
Company has recently given up the 
electrolytic detector in favor of a de- 
tector of the latter type. Another type 
of detector used to a cerain extent is 
the Fleming valve, which combines ex- 
treme sensitiveness with comparative 
simplicity and reliability. 

Although there are many ways of 
arranging the receiver connections, 





out daily from Norddeich will have no- 
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Fig. 5 may be taken as typical of the 
usua! arrangements when using a min- 
eral-contact detector. The high-fre- 
quency oscillation picked up by the 
aerial is transferred by means of the 
oscillation transformer L,, L, to the 
tuned oscillatory circuit K Z,. Shunt- 
ed across the condenser is the detec- 
tor—consisting simply of a piece of 
zincite in contact with a piece of py- 
rites—together with the telephone re- 
ceiver of several thousand ohms resis- 
tance. The telephone is shunted with 
a condenser, which must have such a 
capacity that it acts as a conductor to 
the high-frequency oscillations, 
bling them to pass through the detec. 
tor without passing through the high- 
ly inductive telephone receiver, but as 
an insulator to currents of telephonic 
drequency, thus forcing them to pass 
through the telephone. 

Fig. 6 explains the 
from the alternating-current supply of 
the sending apparatus to the currents 
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Each spark 
each wave- 


in the telephone receiver. 
causes a wave-train, and 
train causes a momentary heating of 
the point of contact of the detector. 
In the figure the duration of the wave 
train has been greatly exaggerated for 
the sake of clearness. This will cause 
a momentary variation in the contact 
resistance and will also produce a ther- 
mo-electromotive force, with the result 
that a momentary current passes 
through the telephone, or if, as is some 
times found advantageous, a _ steady 
current is maintained through the tele- 
phone by means of the cell B, this 
steady current will suffer a momentary 
variation. 

Thus each spark gives an impulse 
to the telephone diaphragm, and the 
pitch and nature of the note heard in 
the telephone receiver will depend en- 
tirely on the frequency and regularity 
of the sparks. It is here that one of 
the greatest improvements has taken 
place. Until recently the sparks fol- 
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lowed one another so slowly or so ir- 
regularly that the sound heard in the 
telephone could not be called a note, 
but was merely a crackling noise. A 
creat number of stations are still work- 
ing in this way, and the signals they 
send out are very difficult to distin- 
vuish from atmospheric disturbances 
ind other extraneous noises. It is now 
realized, however, that by giving the 
signals a pure musical note of high 
pitch they can be readily heard and 
listinguished above comparatively loud 
atmospheric disturbances, and in spite 
\f interference from other stations, un- 
ess these stations happen to be work- 
ing with a note of the same pitch. 

Another very important point in this 
connection is the great increase in the 
sensitiveness of the telephone receiver 
as the pitch of the note is increased. 

To produce a musical note of high 
pitch it is necessary to make the 
sparks follow one another rapidly and 
with great regularity. When sending 
at a speed of twenty words per minute, 
the duration of a dot will be about 
one-twentieth of a second, so that with 
a spark frequency of thirty per second 
the dot will at the 
most, two sparks, whereas with a spark 
frequeney of 1,000 per second the dot 
will consist of fifty sparks. The form- 
er was quite enough to actuate a fil- 
ings coherer, but would merely cause 
a blow on the telephone diaphragm, 
whereas the latter would give a short 
piping note in the receiver. 

By inereasing the alternating supply 
voltage or by shortening the spark gap, 
a large number of sparks can be made 
to oecur during each half cycle, but 
they will oceur too irregularly to pro- 
duce a musical note, unless steps are 
taken to make the sparks occur at 
regular intervals. This can be done by 
replacing the stationary gap by two 
disks revolving at high speed, the rims 
of the disks being provided with pro- 
jecting knobs, between which the 
sparks jump. 

The simplest way of obtaining 1,000 
sparks per second with great regularity 
is to use an alternator giving 500 
cycles per second, and adjusting the 
voltage until the gap breaks down 
once every half cycle, as shown in Fig. 
6. To insure regularity the gap must 
be kept cool, and the after effects of 
each spark quickly removed. With the 
ordinary stationary gap this can be 
done by means of an air blast, but 
with the Marconi revolving disks the 


consist of one or, 
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air blasts will hardly be necessary. In 
the new Telefunken gap the quenching 
action which we have already consid- 
ered has to extinguish the spark 
1/200,000 second after it has jumped, 
so that after 1/1,000 second the gap 
should have lost all traces of the spark. 
The quenching action has thus to play 
a double part, the first affecting the 
nature of each spark and the resultant 
oscillation, and the second affecting the 
regular succession of sparks. 

One of the most recent developments 
although hardly yet beyond the expe- 
rimental stage, is the introduction of 
the telephone relay. By placing one of 
the telephone relays, recently invented 
by S. G. Brown, between the detector 
and the telephone receiver, signils 
which are otherwise quite inaudible can 
be easily read. The Telefunken Com- 
pany has recently experimented with 
an apparatus somewhat similar in prin- 
ciple and known as a tone-augmenter. 

The distances over which communi- 
eation can be maintained with a given 
supply of power depend on the height 
and size of the aerial, on the nature of 
the intervening country, and on the 
type of detector employed. A safe 
guarantee, under very unfavorable con- 
ditions, is about fifty miles per kilo- 
watt of alternator output, but, with fa- 
vorable conditions and sensitive appa- 
ratus, distances of over 500 miles per 
kilowatt have been covered. 

Practically all the radiotelegraphic 
apparatus working commercially or be- 
ing installed at the present time is 
based on the principles which we have 
considered; with the exception of the 
spark gap and the detector employed, 
the differences are nonessential. No 
mention has been made of the genera- 
tion of undamped waves by means of 
ares, as this system has not yet made 
the revolutionary changes in radiote- 
legraphy which many anticipated. 


== 
>-> 


The Use of Hertzian Waves as Fog 
Signals. 

United States Consul J. E. Dunning, 
of Havre, France, furnishes an inter- 
esting report on the French attempts 
to use wireless fog signals. 

Since 1908, when the eighth Interna- 
tional Navigation Congress was held 
in Paris, the French Lighthouse De- 
partment has had in mind the employ- 
ment of Hertzian waves for the pro- 
duction of fog signals. Since that time 
it has always been at work on this 
question, aided by the military tele- 
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graph service. Foreign lighthouse 
services have become interested, but no 
special installation of Hertzian fog 
signals is yet at work. 

This delay was due to the difficulties 
arising from the interference of the 
signals with those of wireless messages 
from commercial and military stations 
and to the question of distinguishing 
the origin and distance of the fog sig- 
nals. 

Nevertheless, thanks to the progress 
made in these last few years in the re- 
ception of the waves, the Hertzian fog 
signals are now in a position to in- 
the security of 
navigators in foggy weather. 

The Minister of Public Works has 
now decided that the time is a fitting 
one to proceed with the installation of 
suitably chosen Hertzian posts, which 
may be inereased as they are needed 
and as improvements are made. He 
has ordered the establishment of three 
Hertzian fog signals, one on the light- 
house of Creach d’Ouessant, another 
on the Ile de Sein, and the third on the 
lightship Le Havre, which is to be 
moored about seven miles from Cape 
Le Heve, at Havre. 

The characteristics of the three new 
signals will be as follows: 

Creach d’Ouessant lighthouse: A 
regular emission 


crease considerably 


fog signal with the 
every thirty seconds of signals produc- 
ing in the telephone the note ‘‘ut 4’’ 
(522 double vibrations per second), 
and arranged so as to repeat, at least 
during ten seconds, slowly, the letter 
**o’’ of the Morse alphabet. 

Ile de Sein lighthouse: A fog signal 
with the regular emission every thirty 
seconds of signals producing in the 
telephone the note ‘‘sol 4’’ (783 dou- 
ble vibrations per second), and §ar- 
slowly, during at 
”? of the 


ranged to repeat 
least ten seconds, the letter ‘‘s 
Morse alphabet. 

On board the lightship Le Havre 
(in construction) : A fog signal giving, 
with a wave length of 80 meters (262 
feet), the regular emission every thir- 
ty seconds of signals producing in the 
telephone the note ‘‘ut 4,’’ and ar- 
ranged so as to repeat slowly, during 
ten seconds at least, the letter ‘‘h’’ of 
the Morse alphabet. 





Telegraph Memorial. 

At Berne, Switzerland, a monument 
commemorating the foundation of the 
International Telegraph Union is soon 
to be erected. 
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An Electric Furnace for Smelting Iron 
Ore. 

At the recent meeting of the Swedish 
Association of Iron Manufacturers held 
at Stockholm, Sweden, the engineers 
in charge of the electric iron-smelting 
plant at Trollhattan, submitted their 
first report in regard to the construc- 
tion of this furnace, and the results of 
the first six months’ operations. The 
following is an abstract of the report 
made by the engineers, J. A. Leffler 
and E. Odelberg. 

The experiments at Domnarfvet 
Sweden’s largest iron and steel works) 
had given most remarkable results, both 
technically and financially, yet further 
installations by private concerns were 
delayed until production on a larger 
The Jern- 
representing the 
Swedish iron industry, deemed it ex- 


scale could be undertaken. 
kontoret, therefore, 
pedient to take up the problem in or- 
der to bring about a definite solution 
with as little loss of time as possible. 
The electric smelting furnace at Troll- 
hattan is really an experimental fur- 
nace, built and operated to ascertain 
accurately, both the financial and met- 
allurgical value of the process. Some 
of the most essential points to deter- 
convenient 


mine were the most type 


and method of construction and the 
. 


most suitable height and dimensions for 
such furnaces under varying conditions 
the 
ar- 


and with different charges: how 


electrodes should be formed and 
ranged; how much echareoal and what 
energy would be required per ton of 
iron; the importance of the gas cireu- 
lation in relation to the economy of 
the system, and the possibility of man- 
composi- 
tion; what relation the richness of the 
charges of either concentrate or loose 
ore might bear to the metallurgical re- 


sults; 


ufacturing iron of varying 


the value of the gases, efficiency 
of the furnace and maintenance cost. 
The on a site 
placed at the disposal of the Jernkon- 
The ac- 
companying illustration shows a _ ver- 
tical section through the furnace and 
The dimensions of the fur- 


furnace was erected 


toret on some state property. 


east house. 


nace house are 78 feet, 8 inches by 50 


SS 


feet, 10 inches, the height to the floor 
at the furnace top is 44 feet, 11 inches, 
and the total height 69 feet. The fur- 
nace consists of two distinct parts, the 
shaft and the crucible. The outside of 
the shaft is formed of a riveted plate 
easing varying in thickness from 0.39 
to 0.47 inches. An octagonal support- 
ing ring of U-beams is riveted to the 
top of the casing, A, by means of which 
it is suspended from two built-up gir- 
ders which are supported on four pil- 
lars formed by the walls on either side 
of the furnace. These girders and 
their means of support are shown at B. 
The girders are 51 inches high and ex- 
tend 29 feet, 6 inches above the ground. 
Around the furnace they form an octa- 
gon, on which rests the supporting ring 
of the stack. The lining of the stack 
is from 14 to 17 inches in thickness. 
The top of the furnace is closed by a 
Tholander charging bell, which can be 
raised or lowered by a winch operated 
by a 2.5-horsepower, three-phase motor. 
The crucible rests upon a foundation 
of concrete and, like the shaft, is 
formed of a casing of riveted plates, 
0.59 inches in thickness. The upper 
part of the crucible is strengthened by 
an iron band to support the pressure 
of the arched top, as shown at C. The 
bottom of the crucible is formed of a 
double layer of fire brick, stopped up 
from the center to the bowl- 
shaped bottom, which is faced with a 
layer of magnesite brick, the whole be- 
ing then covered with a layer of mag- 
nesite and pitch, which is continued 
some distance up the walls. These lat- 
ter are 17.7 inches in thickness and are 
formed of a double row of fire brick. 
The arch is bricked-up of special tiles 
and a sand seal makes the joint be- 
tween the arch and the shaft. 

The four electrodes project at an an- 
gle of sixty-five degrees and are made 
of four square carbons of an aggregate 
section of 26 by 26 inches. Level with 
the arch, the electrodes are surrounded 
by copper cooling jackets. The elec- 
trodes can be raised or lowered and 
electrical connection is made at their 
upper ends by means of an annular 
frame of cast steel. The gas produced 


form 


in the furnace is circulated by means 
of a centrifugal fan from the top of 
the furnace to. the crucible, and the 
quantity can be regulated by varying 
the speed of the fan. The gas delivered 
back into the crucible is heated, and 
passing upward gives up its heat to 
the charge. This increase in the tem- 
perature in the shaft facilitates the re- 
duction of the ore. The gas has also 
a cooling effect upon the arch thus pro- 
tecting it from destructive influences. 

The arrangement of the gas pipes 
permits of the gas being passed from 
the top of the furnace through a dust 
collector of large capacity, from which 
it is drawn by the fan, which forces it 
into an annular pipe around the fur- 
nace, and finally passes into the open 
space between the charge and the arch. 

Electric energy is obtained from the 
state hydroelectric power station at 
Trollhattan in the form of three-phase 
alternating current at 110-volts pres- 
sure. There are two transformers, each 
of 1,000-kilovolt-ampere size with over- 
load capacity. These are coupled to 
the 10,000-volt three-phase system and 
yield a two-phase current with a volt- 
age adjustable between 50 and 80 volts 
in eight stages and by change of con- 
nection on the secondary side also from 
100 to 180 volts. 

The transformers are oil insulated 
and water cooled, and each is placed in 
brickwork compartment, en- 
tirely separate from the furnace house. 
The low-voltage leads from the trans- 
formers consist of six copper bars ().3 
by 7.8 inches per electrode. The lines 
have been carried as far as possible, 
interlaced to reduce the inductive loss. 
The current is led from the bars to 
the electrodes through 192 flexible, 
bare-copper cables, forty-eight to each 
electrode, each cable having an area of 
0.28 square inches. A separate, three- 
phase transformer furnishes power for 
lighting purposes and for one forty- 
horsepower motor for the crushing 
plant, and for five other motors rang- 
ing from two and one-half to twenty- 
two horsepower. The ore is conveye: 
from the crushing house to the furnace 
top by means of a belt conveyor and 


its own 
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the charcoal by means of an aerial rope- 
way. 

The Trollhattan electrical 
smelting furnace is constructed in ac- 
cordance with the patents owned by 
the Elektro-Metals, Ltd. The principles 
underlying the operation of the furnace 
are as follows: 

(1) Inasmuch as all known _ sub- 
stances become good conductors of 
electric current at a high temperature, 
the construction of a furnace of this 
kind should be such that the current 
does not flow out through the brick- 
work lining, which naturally becomes 
conductive during operation. 


iron-ore 


SECTION 


(2) The construction also should be 
that the charge protects the 
brickwork from any destructive effect, 
and that no water-cooling, which means 
a consumption of electric energy, should 


such 


he necessary. 

(3) The charge should not be pressed 
more compactly against the electrodes 
than is necessary for the formation of 
an are. Where this condition is not 
complied with the working voltage is 
exceedingly low and the electrodes 
and eurrent leads must be of large 
proportions and operations are irregu- 
lar. 

(4) In order to obtain a product of 
uniform quality, the furnace requires 
a smelting chamber, or hearth, of suf- 
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ficiently large dimensions to enable it 
to act also as a mixer, otherwise any 
irregularities in the making up of the 
charges will re-act upon the elements, 
carbon, ete., contained in the finished 
product. 


j E> eo 
An Electrically Propelled Collier. 
The naval collier, Jupiter, now 


being built at the Mare Island navy 
yard, will be propelled by alternating- 
current motors receiving power from a 
steam-driven turbine. The turbine will 
be of the Curtis type and will drive a 
bi-polar alternating-current generator 
delivering power at a pressure of 2,300 


' H 
Lo oooe A 


AND CAST HOUSE. 


volts. Each of the twin screws of the 
ship will be operated by a thirty-six pole 
reduction motor coupled directly to the 
shaft. The greatest care will be taken 
in the installation of water-cooled resis- 
tance which will be of such design as to 
absorb the entire output of the generat- 
ing apparatus if necessary. 

The speed reduction between the gene- 
rator and the motors will be in the ratio 
of eighteen to one, the number of poles 
in the generator being two and the 
number of poles in the motor being 
thirty-six. The installation of the com- 
ponent parts of the plant will be as per- 
fect as it is possible to make them. Spare 
parts for all conceivable breakdowns 
will be furnished and every provision 
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will be made for quick and thorough 
overhauling. 

The efficiency of transmission of power 
from the turbine shaft to the propeller 
shaft will be approximately ninety-one 
per cent at full speed, which compares 
very favorably with any other type of 
marine propulsion. 

es 


Electrolytic Chlorine Plentiful. 

The development of the electrolytic 
alkali and chlorine production is put- 
ting more chlorine on the market than 
is wanted, and the chief problem is 
now to find applications for this sub- 
stance. Most chlorine is still converted 
into chloride of lime or bleach. But 
liquefied chlorine, and, to a greater ex- 
tent even, electrolytic sodium hypo- 
chlorite, compete with the old bleach. 
It is claimed that the electrolytic hypo- 
chlorite is more active than the old 
bleaching powder ; at any rate, it yields 
a more bluish tint, and is often pre- 
ferred for that reason. New bleach 
works are still in course of erection 
in Europe, although the price of the 
lime chloride has fallen very much, and 
although most bleach consumers sup- 
ply their own requirements. In elec- 
trolytic alkali works potassium chlo- 
ride is, in Germany, decomposed by 
preference to sodium chloride, because 
the potash commands a higher price 
than the soda; there is less demand for 
potash, however. Dye works and other 
chemical works require a_ certain 
amount of chlorine; as a rule, however, 
they can make their own chlorine, and 
the outlook is becoming serious.—En- 
gineering. 


—~>--> 


Cable Cars Use Electric Power. 

The cable plant of the United Rail- 
roads of San Francisco is now operated 
by electricity. Operating conditions 
demand that the plant shall run contin- 
uously for 20.25 hours, per day, all the 
year through, and that a constant cable 
speed of 9.5 miles per hour shall be 
maintained. The power installation 
consists of a General Electric 600- 
horsepower 400 r. p. m. 400-volt, Form 
M, induction motor, with master con- 
troller and contactors, and a set of 
twelve cast-iron-grid rheostats, the 
motor being mounted on a sliding base 
for adjustment of the transmission 
chain. Power is brought to the build- 
ing at 11,000 volts, passing through a 
set of air-blast step-down transformers 
which reduce it to 440 volts. 
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A Combined Bessemer and Electric 
Furnace. 

A steel furnace which is being intro- 
duced by Verdon Cutts & Hoult, of Shef- 
field, England, is in principle a combi- 
nation of the Bessemer and the electric 
furnace. The primary aim of the de- 
signers was the reduction of working 
costs, and therefore they adopted the 
Bessemer process for making the steel, 
as being the cheapest, with the electrical 
The 
double-ended converter, 


method for finishing apparatus 
consists of a 
which is mounted on bearings and ean be 
tilted through an 
than 


with 


angle of rather more 


180 degrees One end is provided 
the 


the electrodes, with eool- 


tuyeres for blowing, and at 
other end are 
ing jackets of cold air or water. In use 
the Bessemer part of the furnace. pre- 
heated in the ordinary way, is charged 
with molten metal direct from the eu- 
pola or blast-furnace mixer, and is then 
brought to a vertical position, when the 
blast comes into operation automatically, 
and the 


as in the ordinary Bessemer converter. 


process of conversion goes on 
When this is completed, the furnace is 
tilted and the metal transferred to that 
the 
and which has already been heated by 
the 
semer 


portion which contains electrodes, 


gases, ete., resulting from the Bes- 
part of the operation. Current 
is then switched on, and refining carried 
to any desired extent, both are and re- 
sistance heating being obtained in the 
It is stated that if the phos- 
phorus content is already low when the 


furnace 


electrical refining is started the con- 
sumption of energy is less than 100 kil- 
owatt-hours per ton of steel produced, 
but if both desulphurization and dephos- 
phorization are included about 190 kilo- 
watt-hours are required. 

. a 


Electricity in a Candy Factory. 
One of the large candy manufacturing 
the Aubu- 
Company, 


companies of St. Louis, Mo.., 


chon-Garneau Candy has 
recently moved into a new factory in 
which motor-driven machines are ex- 
clusively employed. 

The plant is electrically equipped with 
standardized candy-making machinery 
together with a refrigerating plant. On 
the upper floors are the enormous coppet 
revolving pans, the chocolate dipping 
machine, the jacket stir kettles, all motor 
driven, the motors varying from one and 
a half horsepower up to ten and fifteen, 
according to the amount of work 
required. 


All energy for light and power in the 
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Aubuchon-Garneau candy factory is 
furnished by the Union Electrie Light & 
Power Company. The installation is 
and consists of direct- 
current motors with a working equiva- 


most modern 
lent of over 100 horsepower. 
ee 
Welding Aeroplane Joints. 
When bicycling came into general 
vogue some twenty years ago, there was 
a strong rivalry between different mak- 
ers as to producing the best combina- 
tion of strength with lightness. The 
lessons learned at that time have done 
much towards speeding the develop- 
ment of the aeroplanes in which this 
light 
weight is of even greater importance. 
One of the problems in the building of 
aerial craft has been that of obtaining 
strong joints for the frame work and 


combining of strength with 


one of the most popular types of joint. 
eonsists of a pair of light punchings 


ELECTRICALLY WELDED JOINT. 


Both the oxy- 
hydrogen flame and its more recent suc- 
have 
been used extensively for this class of 
welding, and according to the makers 
of the the 
joints made with the same were claimed 
to equal electric welds in strength. 

To ascertain the truth of such claims, 
an exhaustive series of tests were made 
last winter at the Engineering Experi- 
ment Station of the University of Illi- 
nois under the direction of H. L. Whit- 
temore, now Engineer of Tests at the 
United States Arsenal at Watertown. 
These tests show that even with the 
greatest care (which would hardly be 
obtainable except under laboratory con- 
ditions) the flame oxidizes or ‘‘burns’”’ 
the steel adjoining the weld, so that the 
metal ean never be as strong after this 
treatment as it was originally. Even 
with this care, the strength of the 
welded parts was found to be very 
much lower than that of unwelded 
pieces of the same size. a large share 
of the results showing less than sixty 
per cent (and some even as low as 
thirty-five per cent) of the normal 


welded to each other. 


cessor, the oxy-acetylene flame, 


flame-welding apparatus 
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strength. These laboratory figures are 
all the more striking when compared 
with electric welds on which the mann- 
facturers of the welding apparatus 
stand ready to guarantee at least ninety 
per cent of the full strength of the 
metal in welds turned out under ordi- 
nary shop conditions. Unfortunately, 
some of those interested in airships, like 
a good many manufacturers in other 
lines, have been misled by the claims 
made for the oxy-acetylene joints and 
it behooves the electrical fraternity to 
set them right before the rash use of 
the flame-welded joints leads to costly 
and serious accidents. 

mie 
Extensive Use of Electricity on New 

Zealand Farms. 

An interesting report on the use of 
electrical appliances in New Zealand has 
been made by an American consular of- 
ficer stationed there. He states that 
while the very abundant water power 
has not been utilized on so large a scale 
as in the United States, and the use of 
electric power for big manufacturing 
operations is unknown there, yet elec- 
tricity has perhaps had wider and more 
interesting applications than at home, 
and plays a more important part in do- 
mestic economy, especially in country 
districts where electricity when not ob- 
tainable from water power is generated 
by oil or steam engines. The remark- 
able increase in the use of milking ma- 
chines, and the substitution of modern 
machine shearing for the old system of 
shearing sheep by hand, have caused an 
ever increasing demand for equipment, 
especially for motors of about, six horse- 
power. Once such equipment is in- 
stalled on a farm or station it is also 
used for lighting, heating, sawing wood, 
ete. 

EE 
An Extensive Central-Station System. 

An American consular officer reports 
that a strong company has been formed 
in the kingdom of Bavaria, Germany, 
for the purpose of transmitting electric 
power from central plants. The ob- 
ject is to provide the greater part of 
Bavaria with electric power from a 
number of central plants operated part- 
ly by water power and partly by steam. 
The new company is composed of an 
electric concern and several Bavarian 
banks, but it is supposed that ultimate- 
ly the municipalities and districts will 
participate in the business. So far 
1,500 places have expressed their will- 
ingness to take electric power. 











September 23, 1911 




















Questions“ Answers © 




















All readers of the Exectricat Re- 
vieW AND WESTERN ELECTRICIAN are in- 
vited to submit questions and answers 
to this department. Correspondents are 
requested to send full name and address. 
This, however, will not be printed ex- 
cept where the writer indicates his will- 
ingness therefor. Anonymous commu- 
nications will not be considered. 

Questions relating to electrical mat- 
ters of any kind will be inserted. An- 
swers from our readers should be re- 
ceived in this office not later than ten 
days after the date of publication of 
the question. Answers will be published 
in a subsequent issue. 





QUESTIONS. 


No. 19—AmouNT OF OZONE NECES- 
SARY FOR VENTILATION.—In a hall hav- 
ing a system of forced ventilation with 
distributed registers, how much ozone 
should be generated by an ozonizer 
placed at the intake, in respect to size of 
hall and number of people; what should 
be the capacity of the ozonizer in order 
to properly ozonize the air? On what 
facts are these figures based? If the 
ozonizer is not connected with a fan for 
circulating the air, what proportion 
should the ozone generated bear to the 
amount of bad air to be vitalized? How 
is the ozone thus generated measured as 
to strength, amount, ete., for any given 
length of time.—H. M. G., Indianapolis. 





No. 20.—ILLUMINATION OF PICTURES. 

-Recently I had the privilege of view- 
ing a very fine private collection of pic- 
tures. It struck me that the lighting 
was somewhat defective. Each picture 
was lighted by two or three incandescent 
lamps mounted obliquely on a bracket 
in front of the picture and provided 
with a conical reflector to throw the 
light against the picture. The effect in 
most instances was a ‘‘spotty’’ illumi- 
nation, parts of the upper half of the 
pieture being bright and the rest rather 
dark. How could a uniform illumina- 
tion be secured?—H. R. N., Williams 
Bay, Wis. 





ANSWERS. 


No. 14.—Etsectric LIGHTING OF PULL- 
MAN Cars.—The Pintsch gas lighting for 
railway cars is to some extent being su- 
perseded by electric lighting. Please 
explain the modus operandi with refer- 
ence to the electric generator and ac- 
cumulators. What is average size in 
kilowatts of generator and accumula- 





tors? What is the efficiency of gener- 
ator and accumulators? When the gen- 
erator is working at its highest efficiency, 
speaking of one Pullman car, what im- 
pedance does same offer to the free 
movement of a train of passenger cars, 
considering continual side belt strain on 
axle bearings, magnetic drag, weight of 
equipment and the like? At what speed 
of a train, in miles per hour, is the 
greatest demand of the generator on the 
free movement of the train, and what 
is the energy required in horsepower ?— 
H. W. F., Chattanooga, Tenn. 

Electric lighting of Pullman and oth- 
er first-class railroad passenger cars is 
now becoming very common. Three sys- 
tems are used. 1. Straight storage sys- 
tem, in'which each ear is equipped with 
a storage battery that is charged in the 
terminal depot or yards at the end 
of each run. 2. Head-end system, in 
which steam is supplied from the loco- 
motive to a generating set in the first 
baggage car, there being one or more 
storage batteries on the train to carry 
the lighting load when the locomotive 
is uncoupled. 3. Axle system, in which 
each car has mounted beneath it a gen- 
erator belt-driven from one of the car 
axles and a storage battery to take the 
load when the train stops or runs at low 
speed. The third system is the most in- 
dependent and is most generally used. 
In this system the generator runs at 
varying speeds corresponding to train 
speeds of zero to ninety miles an hour. 
As soon as a certain speed is attained, 
an automatic regulator connects the gen- 
erator to the lamps through a lamp- 
voltage regulator and to the storage bat- 
tery through an automatic switch that 
cuts the battery out of circuit when fully 
charged, meantime controlling the volt- 
age generated to permit a proper charge 
despite varying speed. When the train 
speed again decreases below a eritical 
point, the generator is entirely cut out 
and the load thrown on the battery. The 
generators used range from two to four 
kilowatts, depending on the number and 
size of lamps used. Thirty-volt lamps 
are most commonly employed, but. on 
some roads sixty volts is standard; six- 
teen or thirty-two cells are correspond- 
ingly used. Pullman cars almost uni- 
versally use the thirty-volt system with 
a 2.5-kilowatt generator capable of sup- 


plying sixty amperes at forty volts, the 
latter voltage being required near the 
end of the battery charge. The effi- 
ciency of the generator, that is from 
mechanical power supplied by the axle 
to the electrical output at its terminals, 
is about eighty per cent. When the 
lamps are lighted from the battery, that 
is, about one-third of the time, the ef- 
ficiency of the system is lowered by the 
watt-hour efficiency of the battery, 
which is nearly eighty per cent, so that 
the net average efficiency is about sev- 
enty per cent. No reliable tests have 
been made of the impedance offered to 
the free movement of the train by rea- 
son of the generators. Theoretically, it is 
easy to calculate that a generator de- 
veloping, say, two kilowatts at eighty 
per cent efficiency requires nearly 3.4 
horsepower to run it. In actual service 
tests, however, with the axle generators 
in full operation and again with the 
belts entirely disconnected, it has been 
found practically impossible to deter- 
mine the power required to operate the 
generators, because other variable fac- 
tors, such as wind velocity, play a so 
much larger part in the total train re- 
sistance. The resistance to free train 
movement offered by the generator is 
constant at all speeds above that neces- 
sary for the generator to give its full 
output, which on the average will be 
about twenty-five miles per hour.— 
G. E. K.—New York, N. Y. 





No. 18.—CuRRENT FOR ELEVATORS.— 
If power for lighting and elevator mo- 
tors in a five-story building is to be 
bought, is alternating or direct current 
preferable, and why? With which would 
the motors cause most fluctuation of the 
lights? If there were six elevators and 
from thirty to 125 kilowatts of lighting, 
would separate generator sets be advisa- 
ble ?—A. B. R., Chicago, Ill. 

Direct-current supply is preferable 
for elevator motors, on account of higher 
efficiency, better speed control and less 
starting current than the corresponding 
alternating-current motors. The latter 
would cause more violent voltage fluc- 
tuations. If an _ isolated plant is in- 
stalled, separate generating sets are de- 
sirable in the case mentioned.—M. K., 
Detroit, Mich. 








Vol. 59—No. 13 

















New Flectrical’*Mechanical Apparatus 
»” Appliances 




















New Watt-Hour Meters. 

The Thomson watt-hour meters, type 
I-10, recently developed by the General 
Electric Company, are designed for five 
and ten-ampere, 100 to 120-volt two- 
wire, and 200- to 240-volt two-and 
three-wire, 40-50-60-125- and 133-cycle 
circuits. 

Theit mechanical and electrical de- 
sign represents the most advanced stage 
of the meter art, the former insuring 
light weight and compact and rugged 
construction, the latter affording great 
accuracy of measurement under the vol- 
tage, frequency, wave-form and tem- 
perature variations ordinarily occurring 
on lighting cireuits, and also shielding 
the meter element from any stray fields 
liable to be encountered in ordinary 
practice. 

The rotating element consists 
mounted 


of a 
aluminum on a 
bronze shaft. The the 
shaft carries a removable steel pivot, the 
upper end has the worm for transmit- 
ting the motion of the disk to the regis- 
tering mechanism. The upper and low- 


small disk 


lower end of 


er bearings are carried on an aluminum 
frame casting, which also supports the 
magnet and _ registering mechanism, 
thereby insuring permanent alinement. 
The upper bearing consists of a steel 
pin fastened to a removable brass plug 
extending into the rotor 


is drilled to receive the 


and down 
shaft, 
same. 
oriental sapphire mounted in the top of 
a threaded brass screw and resting on 
a spring. A brass collar at the top of 
the jewel screw prevents the pivot from 
jumping off the jewel surface and rid- 
ing on the top edge of the jewel screw, 
in ease of extreme short-circuits or oth- 
The pivot is 


which 
The lower bearing is a selected 


er violent disturbance. 
made of highest-grade piano steel har- 
dened and polished. It is screwed into 
the lower end of the shaft so as to per- 
mit of its being readily replaced if 
necessary. 

The register is of the three-dial type 
reading directly in kilowatt-hours, no 
being necessary. 


the 


registers 


multiplying constant 
One complete revolution of most 
rapidly moving pointer ten 


kilowatt-hours; therefore 1,000 kilowatt- 


hours must be registered before the dials 
repeat. The dial face is of white porce- 
lain having a dull finish. The register- 
ing mechanism is of such construction 
that it may be removed for resetting the 
dials, repairing the meter, etc., and be 
replaced without disturbing the mesh 
of the train of gears. 

The permanent magnet controlling 
the speed of the rotating element is of 
semicireular form and completely sur- 
rounds the register. The magnet is 
made of the very best magnet steel prop- 
erly aged and hardened to insure per- 
manency. It is so assembled on the 


THOMSON WATT-HOUR METER. 


frame that the opening between the 
poles is brought close to the upper sur- 
face of the aluminum disk. The ar- 
rangements provided for regulating the 
full-load and light load speeds afford 
refinement in adjustment. Creeping on 
potential alone is entirely prevented. 
The meters are lagged by means of a 
copper punching, which acts as a short- 
circuited secondary for the flux of the 
potential coils, and therefore the meters 
will give satisfactory results in the 
measurement of inductive as well as 
non-inductive loads. 

The terminals comprise four brass 
binding posts located in a separate com- 
partment made of molded insulating 
compound, and fastened to a projecting 
part of the meter base. The terminals 
ean be separately sealed and the meth- 
od employed for fastening the meter to 
the wall effectually prevents it from he- 


ing removed for the purpose of tamper 
ing. 

For convenience in testing prior to 
installation, a testing loop is brought 
out through the frame just below the 
magnet. Any number of meters may 
be tested in series, without recording 
the losses in the potential circuits, hy 
connecting the potential coil of each me- 
ter to the source of potential at some 
point before the line wires enter the me- 
ters. 

The cover is drawn from zine alloy, 
the bottom being threaded to fit in a 
groove in the meter base, and when 


METER WITH COVER REMOVED. 


screwed firmly into place makes a per- 
feetly dust-proof joint. Suitable means 
are provided for sealing the cover as 
well as terminal box. 


2-2 


The Remy Magneto Light. 

The Remy combined lighting and 
dual-ignition magneto is the latest 
product of the Remy Electric Com- 
pany, of Anderson, Ind. It is a system 
by which both electric lights and igni- 
tion are supplied from one magneto. 
The system provides high-tension cur- 
rent for the dual ignition of the motor 
and low-tension current for the light- 
ing. 

The equipment consists of the mag- 
neto, dash-coil box, a storage battery 
and small distribution block with the 
proper terminals for connecting the 
standard lamps; also an auxiliary fuse 
block for connecting electric horn, 
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speedometer lamp or other small lamps 
or electrical devices. When the car 
is running the magneto fdrhishes both 
electric lights and ignition and charges 
the storage battery. When the car 
stops the storage battery automatically 
takes up the lighting load, without at- 
tention from the driver. A simple elec- 
trical regulating device maintains the 
constant current, giving a steady, non- 
flickering light. 

Some of the advantages which the 
Remy Company claims for the new sys- 
tem are: Conveniences, safety, econ- 
omy, reliability, and cleanliness. 

The magneto not only furnishes 
enough current for the ignition and 
lighting, as well as for operation of 
the horn or other electrical device on 
the car, but also keeps the storage bat- 





BOX. 


DASH-COIL 





tery fully charged at all times. The 
charging of the battery is accomplished 
automatically, but simply, and without 
the aid of complicated mechanism that 
requires attention from the operator. 

The magneto is a combination direct- 
current generator and ignition device. 
It consists of an armature, horseshoe 
magneto, field coils, ignition circuit- 
breaker and high-tension ignition dis- 
tributer. The magneto is made in two 
sizes—model ‘‘A,’’ for six-cylinder 
motors, and model ‘‘B,’’ for four-cylin- 
der motors. The dash-coil box is the 
same for both models. 

The armature is drum-wound on a 
laminated iron core and revolves on 
ball bearings. The current is collected 
from the armature by two large carbon 
brushes, carefully fitted to the com- 
mutator surface. Permanent contact 
with the commutator is assured by 
means of a compression spring back 
of the brushes. A flexible cable is 
firmly attached to the brush and brush- 
holder terminal, a positive connection. 
The amperage is held ecnstant by au- 
tomatically varying the current in the 








shunt-wound, exciting or field coils 
around the magneto, thereby increas- 
ing or decreasing the intensity of the 
magnetic field to compensate for the 
varying speed of the magneto. 





GENERATOR ARMATURE. 


The dash-coil box is of solid mahog- 
any, highly polished, and, with the 
magneto and storage battery, com- 
prises the system, as the regulator, coil 
unit, vibrator, ignition and lighting 
switches are placed compactly within it. 

The regulator inside the coil-box 
holds the current at eight amperes. It 
consists of an electromagnet, actuating 
an armature, which increases the pres- 
sure upon a column of carbon disks. 

The regulator connects with the 
shunt-wound excitation or field coils 
around the magneto. 

As the speed of the motor increases 
the electrical output of the magneto 
inereases and magnetizes the core of 
the regulator coil. When eight am- 
peres is reached the magnetism at- 
tracts the armature, which releases the 
pressure on the carbon disks. As the 
disks loosen, resistance in the field cir- 





MAGNETO. 


REMY COMBINATION 


cuit is increased, holding the output at 
eight amperes. 

Should the magneto be throttled 
down to a point below speed sufficient 
to generate eight amperes, the electro- 
magnetic pull on the armature lessens, 
increasing the pressure on the disks. 
This makes a closer connection until 
the carbon is practically a solid con- 
ductor, carrying all the field current. 








The instant the magneto output is not 
sufficient to carry the load, the storage 
battery supplies the required current. 
This regulator is of a simple, practical 
and proven construction. 

With this system there is a seventy- 
degree timing range. Since there is a 
constant direct current, the spark is of 
the same intensity at any point in the 
timing range. The timing of the spark 
is accomplished by shifting the circuit- 
breaker around the armature shaft, to 
which is attached the circuit-breaker 
eam. The current is interrupted by 
the circuit-breaker and is then carried 
to the transformer coil unit inside of 
the coil box. 

It is there stepped up or transformed 
to the high voltage necessary at the 
spark plugs for ignition. The high- 
tension impulses are carried back from 





PERMANENT MAGNET AND FIELD COILS. 





the coil to the high-tension distributer 
on the magneto, and thence properly 
distributed to the spark plugs. The 
magneto is so designed that it may be 
driven in either direction, that is, 
clockwise or counter-clockwise, without 
any changes. 

The ignition kick-switch on the coil- 
box has three positions, namely, start- 
ing, off, and running. When the switch 
is thrown into ‘‘starting’’ position cur- 
rent is furnished to the transformer 
eoil through the vibrator. A stream of 
sparks immediately passes between the 
points of the spark plug in the cylinder 
which is ready to start upon the firing 
or working stroke. 

Starting without cranking can be ef- 
fected as long as the cylinder holds 
the fuel charge. If cranking is neces- 
sary, the motor starts much easier with 
the vibrating spark. When the motor 
is started, the ignition switch is thrown 
immediately to ‘‘running’’ position. 
The action of throwing the switch over 
to running position disconnects the vi- 
brator. 

Upon the side of the dash-coil box 
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are the switches of the three lamp cir- 
cuits, marked head, side, and tail, thus 
allowing for lighting of all lamps, head 
lamps alone, the side and tail lamps, or 
any combination the driver desires. 

A five-way cable leads from the dash- 
box to the magneto and another 
the distribution 
composing these 
The wires 


coil 
eable_ to 
board. The 
eables are fitted with clips. 
are different colors and the terminals 
on the distribution block and magneto 
are plainly marked, so that the proper 
easily 


five-way 
wires 


connections are quickly and 


made. 
->-so 
New Induction-Motor Starter. 
The Allen-Bradley Company, of Mil- 
waukee, Wis., has placed upon the mar- 
ket a new switch for starting squirrel- 
cage induction motors. It is a drum- 


type, oil-immersed switch, provided 
with a no-voltage 
turns it to the off position when the 
enrrent in the supply circuit is shut off. 


particularly 


release, which re 


These switches are 


adapted for use in inflammable places, 





RHEOSTAT. 


WITH 


STARTER 


such as planing mills, textile mills, 
grain elevators, and also where inex- 
perienced help is used and must be 
protected from coming in contact with 
live parts. 

The motor is started by bringing the 
handle to the starting position and 
holding it there until the motor is up 
to speed and then throwing it around 
to the running position. Both the 
‘*starting’’ and ‘‘running’’ positions 


are plainly marked on the cast-iron top 


, 
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of the drum. It is impossible to throw 
the starting handle into the running 
position without passing through the 
starting point; furthermore, it is im- 
possible to leave the handle in the 
starting position, as a powerful coil 
spring will return it to the off posi- 
tion as soon as it is released by the 





INDUCTION-MOTOR STARTER. 


operator’s hand. The running fuses 
are not in circuit when the switch is 
in the starting position. They are, 
therefore, not called upon to carry the 
excessive starting current, and may be 
of such capacity that they will offer 
real protection to the motor under run- 
ning condition. The switch is held in 
the running position by a catch, which 
is released the current in the 
supply cireuit is shut off. It may also 
be released from the running position 
by hand. A roller and start wheel are 
provided to insure a quick, positive 


when 


‘‘make and break.’’ 

For motors of five horsepower 
below, this switch is used alone, and 
for motors above five horsepower it is 
used in connection with a rheostat, 
which is of the carbon-compression 
type, and is so designed that when the 
switch is thrown into the starting posi- 
tion the elongation of the register col- 
umns, due to heat expansion, is re- 
tarded in such,a manner as to grad- 
ually compress them, which results in 
automatically reducing their resistance 
until the motor starts. After the motor 
has reached its normal speed the switch 
is thrown into the running position. 

The even and gradual current flow, 
and the increased torque produced by 
this starter while the motor is acceler- 
ating, together with its simplicity and 
ruggedness, make it a very desirable 
device. 

These rheostatic starters require in 
their operation about fifteen per cent 


and 
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more power from the line than is de 
manded by the auto starter, but the 
actual current supply to the motor is 
no greater and sometimes less, because 
the starter automatically prevents 
more current from flowing than is ab- 
solutely necessary to start the load, 
even though the load may vary at dif- 
ferent starting periods. As the watt- 
less component of the line current is 
less with the rheostatie starter, the dis- 
turbance to the line voltage is no 
greater than with the auto starter. It 
will be noted, also, that the running 
fuses are protected during the acceler- 
ation of the motor, so the greater line 
eurrent is seldom, if ever, a serious ob- 
jection. 

) — oe" 
Self-Contained Telephone Desk Set. 

Roy E. Southwick, of Los Angeles. 
Cal., has invented and patented a com- 
pact telephone desk set which has the 
bell self-contained as a part of the base. 
This obviates the need of marring the 
desk or nearby wall with the bell and 
box containing the ringing mechanism 





STARTER WITH COVER REMOVED. 


and thus makes the desk set a complete 
telephone unit. 

In Mr. Southwick’s construction the 
base of the telephone contains the ring- 
ing magnets, the clapper extending 
through an aperture in the otherwise 
closed cover for the base. Superposed 
on this cover but slightly separated 
from it, except at the center where the 
standard is secured, there is provided a 
dome-shaped false cover which forms the 
bell. 
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Equipment for Boston Elevated Rail- 
way. 

The Boston Elevated Railway Com- 
pany now has had in service for about 
four months, on its surface lines, fifty 
equipments of Westinghouse No. 306 
interpole motors with Westinghouse 
HL control, as shown in Fig. 2. The 
ears on which these were installed 
have operated so successfully that an 
order for fifty more equipments, dupli- 
eates of the above, has recently been 
placed. 

This company operates the elevated 
and surface lines in Boston, and also 
the new Cambridge subway. The cars 


described herein operate on the sur- 























FIG. 2.—MOTOR AND CONTROL. 


face, but connect with the elevated 
lines. 

This installation is particularly note- 
worthy in that the Boston Elevated 
Railway Company is the first company 
to adopt, on such a large scale, unit- 
switch control for surface cars in city 
service. The Westinghouse Company 
states that this form of control repre- 
sents one of the greatest achievements 
in electrical railway progress in the 
past decade, and predicts that in ap- 
proximately six to ten years the now 
popular platform type of controller 
will have outlived its usefulness and 
that HL or some similar type of remote 
control will be generally adopted. 
While HL control weighs but a trifle 
more, and in some cases even less, than 
the former platform type K control, 
it removes entirely all heavy current- 
carrying parts from the car platform 
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and eliminates the numerous accidents 
due to controller explosions and the re- 
sultant annoying and expensive dam- 
age claims and repairs. 

With HL control, all heavy motor 
currents are carried by conductors un- 
derneath the car, only the small master 
controller being located on the car 
platform. Consequently, when control- 
ler burnouts or explosions occur the 
passengers are so far removed that they 
are out of danger. 

Fig. 1 indicates the 
group and reverser for the HL control 
apparatus is suspended beneath the 
eenter of the car. A smaller number 
of switches is employed with the HL 
system than with any multiple-unit 
control system heretofore used. The 
number of interlocks is also reduced, 
which minimizes the maintenance cost. 
Line current is used for operating the 
switches, and a form of resistance is 
used in series with the valve magnets 
that is practically exempt from injury 
by inexperienced or careless operators. 


how switch 


><> 


The Copeman Electric Stove. 

The accompanying illustration shows 
the Copeman electric stove, which is 
being manufactured by the Copeman 
Electric Stove Company, of Flint, 
Mich. This stove is of attractive ap- 
pearance, being made of solid oak, 
treated to resist heat, steam, water and 
acid, and finished to harmonize with 
any surroundings. It is 29 inches long, 
16.5 inches deep, and 35 inches in 
height. 

The two chambers where the cook- 
ing is confined are made of rust-proof 
metal, easily kept clean and sanitary. 
The heating elements, of which there 
is one in each compartment, can be re- 
moved from same and plugged in on 
top of the stove for frying, broiling, 
ete. The Nicrome wire in these ele- 
ments is embedded between eight lay- 
ers of flexible enamel and baked for 
several days, with the result that the 
oxidization is entirely eliminated and 
they maintain their rated wattage af- 
ter years of constant use. They can 
be washed with no ill effect, as the 
enamel is non-porous. 

One of the advantageous features of 
this stove is that it can be automatical- 
ly turned on at a predetermined time, 
and then turned off at a predetermined 
temperature. To illustrate, all foods 
for boiling would take 212 degrees 
Fahrenheit, for roasting from 250 to 
300, and for baking from 300 to 400. 
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The clock with which the stove is pro- 
vided is set to turn on the current at 
a predetermined time and the ther- 
mometer is set to a boiling temperature 
for any vegetables that may be in the 
well or for roasting to a predetermined 
oven temperature. 

For families of four to six persons, 
from 40 to 60 kilowatt-hours per month 
is an ample amount of current required 
for all purposes in the kitchen, and the 
eost with current at five cents per kilo- 
watt-hour would equal the cost of 
gas at $1.50 per 1,000 feet. This com- 
parison is based on the cost of current 
while being used, as against an equal 
length of time of burning gas. How- 
ever, with this stove using the current 














COPEMAN ELECTRIC STOVE. 


a few minutes, it thus suffices to cook 
for several hours, as stored heat is used 
after the food has been brought up to 
a predetermined temperature. 

The temperature of either cooking 
compartment can be easily and accur- 
ately controlled by thermostatic ther- 
mometers, which are in series with 
solenoid switches. The dials of the 
thermometers are graduated into dif- 
ferent degrees of heat which can be 
obtained. They have two hands, one 
of which is moyed at will over the 
number showing the degree of heat de- 
sired, the other pointer being actuated 
by the heat in the compartment. When 
the two contact they momentarily close 
the circuit in the magnets thereby 
breaking the circuit to both the heat- 
ing element and magnet. 

There is no sparking or burning at 
contact points in the thermometer, as 
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the circuit is merely closed, not broken. 
The magnets operate on less than sixty 
watts, and no adjustment is necessary 
throughout the entire stove for either 
direct or alternating current. 

The contacts on the solenoid switches 
are the well-known Butt type, and do 
not burn or pit, as the opening and 
closing of the them a 


slightly wiping movement, which keeps 


switch gives 
them in perfect order. 

A single-pole knife switch is intro- 
duced into one side of the main circuit 
before it reaches the circuit-breakers, 
and when desirable this switch can be 
closed by a clock, which can be set to 
the switch at predeter- 
mined time. This 
stove automatie both on and off. 

No metal of the compart- 


comes in contact 


operate any 


feature makes the 
cooking 
ment with the wood, 
being insulated from same with heavy 
asbestos strips, and the compartments 
themselves are insulated from the case 
and 2.5 


mineral 


by 0.5-inch dead air 
inches of the 
wool, which results in a perfectly cool 


space, 
highest grade 
exterior. 

Push buttons, conveniently arranged 
near the top of the stove, which are 
also in series with the magnets of the 
circuit-breakers, allow a means of man- 
ually operating the circuit-breakers. 

Food cannot burn in this stove, as 
receding heat is used after the starchy 
particles of the food are broken down; 
that action taking place when the food 
has taken the boiling, baking, or roast- 
ing temperature. Meals can be kept 
hot for hours with no expense whatso- 
ever, and food cooked by this new pro- 
cess has a wholesomeness obtainable by 
no other means. 

} —_-- > — 

More Telephones on Chicago, Rock 
Island & Pacific. 

The Chieago, Rock Island & Pacific 
will soon equip its Kansas Division 
with telephone train-dispatching ap- 
paratus. It has just ordered forty-two 
Western Electric selectors for a new 
circuit which will run from Caldwood, 
Kansas, to Belleville, Kansas, a dis- 
tance of 210 miles. The dispatcher will 
be located in the middle of the line at 
Herrington, Kansas. 

ssinnnhiiuaitiaadinels ™ 
Electric Stitcher. 

An electric machine has been made 
to sew up the ‘mouths of coffee bags. 
As fast as the bags are filled the elec- 
tric stitcher sews up the end and 


fastens the thread with a knot. 
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Interesting Controlling Device for 
Electric-Railway Station. 

The automatic exciter-circuit trans- 
fer switch (sixty-two amperes capae- 
ity) shown in the accompanying illus- 
tration performs a very interesting and 
important duty for the Philadelphia 
Rapid Transit Company. It is very im- 
portant that the large alternating-cur- 
rent turbogenerator recently installed 
be provided with excitation current at 
all times. It is also required that this 
supply have a voltage above a certain 
minimum—about 500 volts. The switch 
shown transfers the current supplied 
for the excitation of the turbogenerator 
from the power-house supply to a bat- 
tery circuit. The transfer is automatic 
and does not interrupt the operation of 
the instant. Two 


‘*elapper-type’”’ 


generator for an 


switches are used, one 
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will drop, causing the lower disk to 
complete the cireuit to the second clap. 
per switeh. This throws the batteries 
in the generator excitation circuit and 
insures continuous operation. When 
the voltage of the power-house circuit 
returns to normal, the solenoid will be 
again energized so as to raise the 
plunger, drop out the batteries and 
close the clapper switch in the power- 
house supply circuit. The batteries are 
therefore in use usually for only short 
periods. This transfer switch was de- 
signed and manufactured by the Cut- 
ler-Hammer Manufacturing Company, 
Milwaukee, Wis. 
———— ~e1em 
New Carbon Plant of National Carbon 
Company. 

The new carbon plant which the Na- 

tional Carbon Company of Cleveland, 





ALTERNATOR EXCITER-CIRCUIT TRANSFER SWITCH. 


in the power-house cireuit (550 volts) 
and one in the battery circuit. These 
switches are in the positive side of the 
circuits, as the excitation circuit has 
the negative grounded. 

The action of transferring is secured 
by means of the voltage relay at the 
right. The silver-plated copper disks 
mounted on the extension of the solen- 
oid plunger make contacts with two 
pairs of copper posts. When the pow- 
er-house supply voltage is normal, 550 
volts, the voltage relay solenoid is en- 
ergized and the upper copper disk 
bridges the upper posts. This closes 
the clapper switch in the power-house 
supply circuit, exciting the turbogen- 
erator directly from this circuit. If 
because of a heavy load outside, or for 
some other reason, this voltage should 
drop to a predetermined low value, or 
the cireuit be opened, the voltage relay 


Ohio, is building at Niagara Falls will 
be ready for occupancy some time in 
October. The company has been work- 
ing for about a year in building this 
new branch. It will be a thoroughly 
modern factory in every respect and 
will engage in the manufacture of car 
bon electrodes exclusively. This is the 
second plant which the National Car 
bon Company has built during the past 
year, the other being at Toronto. In 
nearly every one of its nine factories 
considerable improvement and expan 
sion has been made during this year. 

The main plant and general offices 
of the National Carbon Company are 
located at Cleveland. This plant alone 


covers about thirty acres of ground, 
and is engaged in the manufacture of a 
miscellaneous line of carbon products. 
The eight outside plants manufacture a 
special line of products. 
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The Use of Electricity for Automobile 
Lighting. 

The accompanying illustrations show 
the details of an American system of 
electric lighting for automobiles. It is 
generally known that cleanliness and 
freedom from unpleasant odors, and 
absence of smoke, dirt and heat, are 
obtained by electric lighting; also, 
clogged burners, leaky, broken or dis- 
connected tubes, untrimmed wicks, 
messy containers, smoky, greasy lenses, 
danger of fire or explosion, ete., which 


are factors to be contended with in 


acetylene or oil lighting, are eliminated 
by the employment of electricity. 


Since the advent of the tungsten 














ELECTRICAL CONNECTIONS OF LIGHTING 
SYSTEM. 

lamps for this service a great many 
ears have been lighted electrically by 
means of storage batteries. Of course 
these storage batteries have to be re- 
moved from the car for recharging and 
the necessary time required for this op- 
eration is somewhat of an objection. 

The automobile lighting system de- 
seribed herewith has two noteworthy 
features, namely, a method of generat- 
ing and supplying electricity, both for 
light and storage, while the car is run- 
uing, and, second, a storage battery for 
supplying current to operate the lamps, 
ete., when the ear is standing still. 

As the only prime mover on the 
motor car is the engine, therefore it is 
necessary to drive the generator from 
the engine or from some part which is 
engine-driven. If automobile engines 
ran at constant speed, the problem of 
electric lighting and storage would be 
simple, but since the engine speed 
varies, as it does, from zero to about 
2,000 revolutions per minute, a method 
of governing the output of the gen- 
erator is necessary. 

The use of an electric generator 
driven by the gasoline engine of a 
motor car is now largely employed in 
this country, as well as in England, in 
connection with storage batteries, 
which are also employed for ignition 
service. 

The accompanying illustrations show 
the electrical generator, auxiliary 
equipment and electrical connections 
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of a system of automobile electric 
lighting of Ward Leonard design. Pro- 
vision is made for lighting the head- 
lights, side and tail lamps, as well as 
a gauge light and interior electric 
lamps, if desired. Current is also avail- 
able for operating an electric horn, 
electric cigar lighters and other devices 
which may be desired. 

In this system of automobile electric 
lighting there are three principal parts. 
In the first place, an electric generator 
is employed, driven through a magnetic 
elutech by means of the fan belt or 
other equivalent driving means. This 
generator supplies electricity for light- 
ing and storage when the engine is 
running, while storage batteries are 
used for lighting when the engine is not 
running. Automatic means are pro- 
vided for keeping the electric circuit 
in perfect operating condition, de- 
pendent solely upon the electrical con- 
dition of the circuit and independent 
of the engine speed. 

The operation of this system is as 
follows: when the gear-shifting lever is 
moved from the neutral position, the 
circuits to the generator field and the 
magnetic clutch are made. The mag- 
netic clutch is energized, mechanically 
connecting the generator to the engine. 
It will be noted that when the speed 
of the engine, and consquently of the 











GENERATOR MOUNTED IN HOOD. 


generator, is such that the generator 
voltage becomes slightly greater than 
that of the storage battery, an elec- 
trically operated switch is automatic- 
ally closed, making the connection be- 
tween the generator and the batteries. 
If the voltage of the generator falls be- 
low the voltage of the cells, this same 
switch automatically opens the circuit, 
and thus prevents an improper dis- 
charge of the battery. 

As soon as the engine speed, and 
consequently the generator speed, be- 
comes so high that the charging cur- 
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rent reaches a predetermined amount 
an electric switch breaks the circuit to 
the magnetic clutch, which releases the 
dynamo. When the armature slows 
down to such a speed that the current 
flowing through the battery is reduced 
to a predetermined amount, the switch 
which formerly broke the magnetic 
clutch circuit again establishes the cir- 
cuit. The clutch then takes hold and 
the dynamo is again accelerated. Thus, 
regardless of any high speed the en- 
gine may attain, the charging current 
will remain between predetermined 
limits, which are proper for charging. 

In this system each battery is smaller 
than the ordinary sparking battery. 


FACE PLATE OF BATTERY BOX. 


While one battery is being used for ig- 
nition the other is being used for light- 
ing. The battery boxes containing 
these two batteries are smaller than 
the battery boxes ordinarily required 
for a limousine ear using an electric 
dome light, even if the headlights are 
of the acetylene type. By means of 
the throw-over switch the connections 
are interchanged, so that either battery 
can be used for either ignition or light- 
ing. 
os 
Improved Stencils for the Electric Sign 
Projector. 

An entirely new electric sign as often 
as desired at the nominal cost of fifty 
cents gives users of the electric sign 
projector an opportunity to advertise 
special sales and new arrivals in an 
economical and effective manner right 
at the store front. 

The sign projector, as the name im- 
plies, is not an electric sign but a de- 
vice for projecting a sign from the win- 
dow onto the sidewalk or on the side 
of a wall. The result is much the same 
as if a glass covered electric sign were 
imbedded in the sidewalk. 

The sign is produced by greatly mag- 
nifying a small stencil. To improve 
the process of manufacturing so as to 
turn out stencils in large quantities at 
reduced cost was the first problem that 
presented itself to the manufacturers 
after the device was perfected. This 
problem has been so satisfactorily 
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solved that stencils may now be pro- 
eured in any quantity on short notice 
and at the small cost of fifty cents each. 

The stencils are made of brass and 
will last for years; therefore, the mer- 
chant can have one for every special 
announcement and put it away until 
the time comes to make the same an- 
nouncement again. 

An effective plan is to have a stencil 
to correspond to every important adver- 
tisement in the newspapers. Add to 
the cost of the stencil the small cost of 
displaying it, which at the ten-cent rate 
for current averages 1.4 cents an hour, 
and the merchant has an effective aux- 
iliary to his newspaper advertising that 
is almost too inexpensive for consider- 
ation. 

; _ >? 

Extension of Telephone Train Dis- 
patching. 

The Atlantie Coast line has recently 
the Western 
ninety-station 


placed an order with 
Electric Company 
telephone train-dispatching equipments, 


which will be used to equip 235 miles 


for 


of track. 
block circuit will be installed between 
Savannah, Ga., and Jacksonville, Ga., 
with a Jesup, Ga., to 
Waycross, Ga., and from there back to 
Folkstone, Ga., where it again meets the 
main line. The train dispatcher will be 
located at Savannah. 

The Chicago, Milwaukee & St. Paul, 
which is already operating approxi- 
mately 2,000 miles of track by the tele- 
phone, has also recently ordered of the 
Western Electric Company seventy-five 
telephone selectors for use on its Hast- 
ings and Dakota Division. Three cir- 
cuits will be installed, the total mileage 
being about 390 miles. One circuit will 
run from Montevideo, to Minneapolis, 
with a branch from Benton Junction to 
Farmington Yards. There will be 
twenty-eight stations on this circuit 
and the dispatcher will be located at 
Montevideo. A second circuit will run 
from Aberdeen, 8S. D., where the dis- 
patcher will be located, to Mobridge, 
a distance of and will be 
equipped with twelve stations. 

Another cireuit will run from Aber- 
deen, 8. D., to Montevideo, Minn., a 
distance of 120 miles. 

{ — ——E 

A New Use of Turbo-Pumps. 

The steamer Sierra will be equipped 
with a Terry turbine direct-connected 
to a centrifugal boiler-feed pump. This 
is believed to be the first turbo-pump 


A train, a message and a 


branch from 


98 miles, 
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set that has ever been used for boiler 
feed in marine service, and the reports 
as to its performance will prove of 
interest. 
~~ —__ 
New High-Tension Disconnecting 
Switch. 

Engineers and central-station man- 
agers are rapidly beginning to realize 
the necessity of so arranging their 
high-tension circuits and feeders that 
any particular district or group can 
readily be sectionalized, and the result 
is a constantly increasing use of dis- 
connecting switches. 

The early designs were, 
laid out along the lines of low-tension 
knife switches, and in many cases have 
rapidly deteriorated, owing to inherent 
mechanical weaknesses, such as loosen- 
ing up of the contacts, blades and 
porcelain pillars at the point where 


as a rule, 


they were cemented into the supporting 
base. 





HIGH-TENSION DISCONNECTING SWITCH. 


With a full appreciation of the con- 
ditions to be met, the Delta-Star Elec- 
trie Company, of Chicago, IIl., has de- 
signed a special type of disconnecting 
switch in which the mechanical weak- 
nesses of the older types have been 
eliminated. An example of this new 
switch is shown in the accompanying 
illustration. 

In addition to the use of lock wash- 
ers and nuts at the contact surfaces, 
the porcelain insulators are also pro- 
vided with locking points which, in 
connection with the supporting base, 
form a locking seat or key which abso- 
lutely prevents loosening up or turn- 
ing of the insulators in the base. 

The current-conducting parts are 
also supported by a locking key or 
stud, which is then cemented into the 
porcelain pillars, the interior of which 
has deep recesses, into which the 
cement freely flows and hardens. The 
net result is a robust construction 
which ean be subjected to the roughest 


handling without loosening of any 
part. The design is made in capaci- 


ties up to 2,000 amperes. 
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A Special Tool for Making Trolley 
Wheels. 

The Garvin Machine Company, of 
New York, realizing the need there was 
for a machine capable of dealing in a 
specialized way with the manufacture 
of trolley wheels, produced a machine 
capable of dealing with this work in a 
rapid semi-automatic manner. The ma- 
terial from which these trolley wheels 
are made varies from pure copper to 
very hard bronze. 

The wheel to be turned is gripped 
in an automatic chuck, which is oper- 
ated by air and a runner mounted on 
the turret trues the wheel up to a true 
running position. The finishing oper- 
ations carried out by this machine are 
firstly, to drill the hole in the center 
of the wheel, then to bore and face the 
hole, and thirdly, to ream the hole. To 
complete the wheels the runner is 
again brought in on the wheel and thie 
turret slide locked in position. This 
steadies the wheel while the heavy 
vrooved cut is taken with the double- 
acting cross slide. Two tools 
mounted on this cross slide, each tool 
finishing one-half of the groove. This 
forming slide is not rigidly fixed to 
the bed, but has a limited movement 
along it by means of rack and pinion 
operated by a lever, and the in-and- 
out feed by right and left-hand screw 
and pilot wheel. The addition of this 
side-motion feature was made neces- 
sary by the nature of the material be- 
ing handled. The scale being very hard, 
it was found the hardest of high-speed 
tools would dull rapidly if fed straight 
in. By the side motion it allows the 
tools to be fed nearly to the bottom of 
the groove without touching the metal 
and then a sudden slight movement to 
the right or left brings the cutting 
edge beneath the hard surface. 

With this lathe hard bronze wheels 
four inches in diameter have been fin- 
ished at the rate of two minutes each, 
and pure copper wheels, six inches in 
diameter, at the rate of three minutes 
each. The wheels are finished com- 
plete, with the exception of the rear 
face of the hub; this operation being 
done on a small drill-press. 

{ —___~+--e___ 

Electrically Lighted Life Buoy. 

An electric life buoy has been per- 
fected. Storage batteries concealed in 
the buoy light two small waterproof 
lamps, making it easily distinguishable 
to the man overboard on the darkest 
nights. 


are 
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COMMISSION NEWS FROM NEW YORK. 
(Special Correspondence.) 


The contract for the construction of Section 12 of the Lexington 
Avenue subway has been signed by the Oscar Daniels Company of 
Chicago, as well as by the Public Service Commission. Contracts 
Nos. 7 and 9 are to be readvertised. Section No. 7 was originally 
awarded to Charles W. Peckworth and will require about 7,000 tons 
of structural steel. 

The Public Service Commission, First District, reports that 
about eighty per cent of the construction work on the Brooklyn- 
Fourth Avenue subway has been completed. The contracts for this 
work involve $15,500,000. The work done up to the present time 
includes grading in preparation for the laying of tracks, but not 
actually for placing the rails. Incidental equipment, such as auto- 
matic signals, third-rail installation and wiring, will probably be 
supplied by the operator, although as yet no operating company has 
been secured. 

The Interborough Rapid Transit Company has filed with the 
Public Service Commission an application for authority to issue 
$11,400,000 additional bonds. This issue will be under the $55,000,- 
000 mortgage dated November 1, 1907, which was authorized by the 
Commission on April 24, 1908, under which up to the present $36,- 
052,000 bonds have been sold. The issue will be five-per-cent forty- 
five-year gold-mortgage bonds, and of its proceeds $10,000,000 will 
be devoted to liquidating a floating debt consisting largely of notes 
issued during the period of construction of the subway. The other 
$1,400,000 is to be used for the completion of outstanding contracts, 
the installation of center side doors on local trains, and the pur- 
chase of additional machinery for the main power station. The 
notes to be paid off were issued on April 29, 1911, to discharge cor- 
porate indebtedness previously incurred, and are for one year at 
four and one-half per cent. 


COMMISSION NEWS FROM OHIO. 
(Special Correspondence.) 


The Ohio Public Utilities Commission has rendered an opinion 
that under the new law it will be necessary for telephone companies 
to charge ministers the same rate as other individuals. It has been 
the custom heretofore to make special rates for preachers in Toledo. 
The Toledo Home Telephone Company sought a ruling on the ques- 
tion and has been advised that where telephones are listed in the 
name of the church or parsonage they may be granted special con- 
cessions, but if not so listed they must pay the regular residence 
rate. Telephone companies say they will conform to the new rul- 
ing of the Commission. 

Representatives of the Bell Telephone Company have called 
upon the Public Service Commission, asking instruction regarding 
the merging of telephone companies in Ohio under the merger sec- 
tions of the new utilities act. “Our ultimate object is one telephone 
system in Ohio,” said N. C. Kingsberry, of New York. Combinations 
of three kinds are under consideration. In towns where the Bell 
has only a toll station a contract is desired whereby the local com- 
pany will receive a percentage of long-distance business originating 
on local lines, the Bell connecting its lines with the local switch. 
In cities where Independents are strong the Bell will sell its local 
property to the local company. The third provision for combination 
contemplates a merger in the larger cities. It is claimed that in 
the latter case a raise in rates will be necessary. H. 


IMPORTANT DEVELOPMENTS. 
(Speciat Correspondence.) 


CHAIN OF PLANTS IN IDAHO.—Announcement has been 
made that W. S. Kuhn, of Pittsburg, in connection with other in- 
terests, will spend several million dollars in the construction of 
a chain of power plants along the Snake and Salmon Rivers. The 
Snake River canyon from Milner to Payette has been selected as 
the site for the several power plants that are now in progress and 
will be erected within the next twelve months by the Kuhn in- 
terests. The power driving the plants to generate the electricity 
will be taken from the Snake River. It is estimated that between 
125,000 and 200,000 horsepower can be generated by these plants, 
furnishing electricity to many industries, including pumping plants 
on irrigation projects, interurban and electric lines and supplying 
current for lighting numerous cities. 

A MONTANA DEVELOPMENT .—The sum of $6,000,000 is to 
be expended by a Massachusetts syndicate in developing 80,000 
horsepower of electrical energy at Kootenai Falls, Mont., for dis 
tribution in western Montana, northern Idaho and northeastern 
Washington. The plant will be located at a point about seven 
miles east of Troy, Idaho, and eleven miles west of Libby, Mont, 








the mile pipe line from the Kootenai River diverting 6,000 second- 
feet at a 150-foot head. Mr. Coram estimates that two years will 
be required to complete the works, adding that it is planned to 
deliver power to the mining camps in Idaho, Montana and Wash- 
ington and factories in Spokane and other cities at less cost than 
the present schedule. The principal power transmission lines will 
be as follows: Kalispell, Mont., one hundred miles; Spokane, 
ninety miles; Wallace, Idaho, sixty miles; Sandpoint, Idaho, thir- 
ty-eight miles, and Republic, Wash., the new gold camp, 140 miles. 

TENNESSEE DAM NEARING COMPLETION.—The great dam 
and locks at Hale’s Bar, on the Tennessee River, designed to deve- 
lop 56,000 horsepower, is nearing completion after over five years 
of unusually difficult work. The dam is 1,200 feet long, 65 feet 
high and 65 feet wide at the base. This hydroelectric development 
will represent an expenditure of $6,090,000 when completed. The 
dam is being built of cyclopean concrete, and contains 200,000 cubic 
yards of concrete, 13,000 cubic yards of earth fill, and the excava- 
tions involved 110,000 cubic yards of rock and 300,000 cubic yards 
of earth. About 2,000 men are employed on the work. This dam 
will provide electric power for Chattanooga, Huntsville, Stevenson 
and other cities, and will also improve navigation for about thirty- 
five miles up the river; the necessary lock facilities for boats pass- 
ing the dam have been provided. The power and transformer 
houses are built of steel and reinforced concrete, the power house 
being 98 by 240 feet, four stories above the ground, with its substruc- 
ture extending 75 feet below the surface in solid rock excavation. 
Each unit in the power house consists of three turbine wheels on 
a vertical shaft so arranged as to give sufficient power at alli stages 
of the water. The shafts are each 94 feet in height, and carry at 
the upper ends the rotors of the electric generators, supplying three- 
phase current. These shafts, with the turbine wheels and generators, 
are supported entirely by oil-thrust bearings. 


LIGHTING AND POWER. 


(Special Correspondence.) 


WIBAUX, MONT.—The Council is planning the installation of 
street lights. ¢. 

MADISON, WIS.—The installation of an ornamental lighting 
system is proposed. C. 

HAMBURG, PA.—The Hamburg Light Company recently built 


a new electric light plant. 
WATERLOO, IOWA.—The survey 
Porte City has been completed. 
FARMINGTON, MINN.—F. H. Eddy, 
an electric light company here. 
WILLOWS, CAL.—The Northern California Power 
is to extend its lines into Arbuckle. 
COLLINSVILLE, OKLA.—This city has voted bonds for $45,000 
to establish an electric light plant. 
KLAMATH FALLS, ORE.—The Pelican Bay Lumber Company 
will install an electric-lighting plant. A. 
LIVINGSTON, MONT.—The Madison River Power Company 
will extend its power line to Lewiston. C. 
PRINCETON, IND.—An ornamental lighting system has been 
installed in the court-house square in this city. 
DENISON, IOWA.—The Council has passed an ordinance re- 
quiring all electric wires to be put underground. C. 
KANSAS CITY, KANS.—Plans for the building of the municipal 
electric light plant at Quindaro have been completed. 
FRANKLIN, MINN.—The Wherland Electric Company is plan- 
ning the extension of its lines here from Redwood Falls. 
ELLIOTT, IOWA.—The Griswold Electric Light & Power Com- 
pany has secured the contract to supply this town with light. 
REDFIELD, IOWA.—Bonds to the amount of $15,000 have been 
voted for establishing water works and an electric light plant. 
BEDFORD, IOWA.—The Council has completed negotiations for 
the supply of current from Clarinda, Iowa, for electric lighting. C. 
CALISTOGA, CAL.—William Spiers has sold his electric light- 
ing business to the Napa Valley Electric Company of St. Helena. 
COLLINSVILLE, OKLA.—Bonds to the sum of $45,000 have 
been voted for the construction of a municipal light and power plant. 
DECORAH, IOWA.—Ben G. Rich, contractor of Chicago, has 
commenced work on the dam for the Upper Iowa Power Com- 
pany. C. 
JACKSON, CAL.—The Amador Electric Light & Power Com- 
pany is making a number of improvements and additions to its 
lighting plant. A. 
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COLFAX, IOWA.—The Colfax Electric Light Company has se- 
cured a franchise to construct a cable to Prairie City for light and 
power. 


MAZOMANIE, WIS.—The contract for the installation of an 
electric lighting plant was let to the Fort Wayne Electric Company 


at $4,715. 
WALLA WALLA, WASH.—The Pacific Power & Light Com- 
pany has been awarded a ten-year contract for furnishing light and 
power here. A. 
LINDSTROM, MINN.—lIt is understood that the Minneapolis 
General Electric Company will wire Lindstrom and Center City for 
electric lights. 
STAFFORD, 


KAN.—The electric light plant here has been sold 


to the city and is now operated as a municipal plant. The price 
paid was $14,000. 
FORT DODGE, IOWA.—Butler Brothers of St. Paul, have the 


contract for the construction of the propesed dam for the Northern 
lowa Power Company 
FRANKLIN, MINN 
wood Falls, is planning 
lage with electric light 
RIVERBANK, CAL. 
les, has awarded the 
here for electric 


of Red- 
extension of its lines to supply the vil- 
C. 


The Wherland Electric Company, 
the 


The Guy M. Rush Company, Los Ange- 
contract for the construction of a substation 
lighting. A. 

KENTLAND, IND.—A franchise has been granted to Robert W. 
Howard for the installation of an electric light plant. Twenty-four 
hour service is provided for. 

FOLSOM, CAL.—The Pacific Gas & Electric Company is plan- 
ning to construct a transmission line and distributing system be- 
tween this place and Roseville. 4 

BRIGHAM CITY, UTAH.—Of the $12,000 bond issue voted for 
municipal improvements in the town of Honeyville, $5,000 will be 
used for installing electric lights. 

PARRAL, MEXICO.—The Sierra Plata Mining Company is plan- 
ning to install a new power plant for mines operation. Roy H. 
Allen is manager of this property. A. 

OSKALOOSA, IOWA.—J. J. Henry, Chicago, and C. A. Miller 
of Des Moines, are planning the construction of a water power plant 
to furnish the city with light and power. C. 

INDIANAPOLIS, IND.—The Merchants Heat & Light Company 
has filed notice of an increase of stock from $500,000 to $3,000,000. 
Improvements and extensions are to be made. 

POMONA, CAL.—Property owners of the Kenoak Tract are con- 
templating the installation of an ornamental street-lighting system. 
Frank Ford and Charles Carrette are interested. A. 

STOCKTON, CAL.—The City Council plans for the installa- 
tion of an ornamental street-lighting system in the business dis- 
trict, and will immediately call for bids. A. 

PERU, IND.—The Commissioners of Miami County are in the 

market for the purchase and installation of $2,000 worth of artistic 
lights to be placed around and in the court house yard. Ss. 

PITTSBURGH, PA.—The South Pittsburgh Light Company has 
been incorporated with a capital of $10,000 by W. C. Houston, A. 
L. Kelly, Charles Houston, J. A. Price and J. B. Phillips. 

PORTLAND, ORE.—The Ewbank Power Transmission & Mo- 
tor Company has been incorporated by H. Ewbank, Jr., H. B. Ew- 
bank, Sr., and G. Staples, with a capital stock of $250,000. 

NEW LISBON, WIS.—The contract for the installation of an 
electric lighting plant and water works plant has been let to the 
Central Construction Company, of Oshkosh, Wis., at $18,000. C. 

BARRE, VT.—The Molly’s Falls Electric Light & Power Com- 
pany is making a number of improvements to its plants. Among 
other things the dam will be raised and a new flume installed. 

SEATTLE, WASH.—The City Engineering Department has 
completed plans for the new substation for the city’s lighting 
system and is requesting bids. The cost is estimated at $15,000. 





GILBERT, MINN.—Engineers have been inspecting the St. 
Louis River with a view to the installation of a 1,000 horsepower 
plant to supply Gilbert, 


Aurora and Biwabik with light and pow- 

er. C. 
FULLERTON, CAL.—An electric power plant will be installed 
in connection with the new polytechnic high school to be erected 


here. Norman F. Marsh, of Los Angeles, is at present completing 
the plans. A. 
CLARION, IOWA.—The contract for the erection of the elec- 


tric light building was let to the Jensen Construction Company, of 
Fort Dodge, Iowa, at $4,169. White & Son are engineers in charge 
of the work. Cc. 

PETALUMA, CAL.—The Pacific Gas & Electric Company will 
extend its system from this city to Penngrove and from Petaluma 
to Mountain View Avenue district and also through the Sunny 
Slope district. 

GRANTS PASS, ORE.—The Chicago & Rogue River Irrigation 
& Power Company will install a series of electric pumping plants in 
connection with its hydroelectric and irrigation work in this dis- 
trict. G. E. Sanders is manager. A. 
LOS ANGELES, CAL.—Contracts have been let for the installa- 








tion of transformers and substation to furnish light and power to 
Riverbank, according to F. A. Raney, vice-president of the Guy mM. 
Rush Company. 

CONNELLSVILLE, PA.—The West Penn Company is asking 
for a charter for the New Alexandria Electric Light Company for 
the purpose of supplying light to the town of New Alexandria, West- 
moreland County. 

ROCHESTER, N. Y.—The current for lighting the State Indus. 
trial and Agricultural School at Industry, will be supplied by the 
Niagara Power Company. Wiring at the school will be completed 
by about October 1. 

PARAGOULD, ARK.—An electric light pliant will be built here 
at the cost of $30,000. A 350-kilowatt generator driven by a Corliss 
engine will be installed, and it is expected that work will be com- 
pleted by December 1. 

COLTON, CAL.—The City has signed a contract with the 
Southern California Edison Company for current at one and one- 
half cents per kilowatt-hour. The former contract price was one 
and three-fourths cents. A. 

ROLAND, IOWA.—The contract for the construction of an 
electric light line to Story City has been let to C. B. Nelson, of 
Ames, at $402 per mile. The city work was let to the C. W. Row- 
land Company, of Des Moines. C. 


AUSTIN, TEX.—The City Council has advertised for bids for 
a steam turbine and condenser. This set will be used to supply 
power while the dam across the Colorado River is being rebuilt, 
and will later be used in cases of emergency. 

LOGAN, UTAH.—The City Council has decided fo install a 
series tungsten light system for illumination of the streets. The 
cost of the change from the present system will be about $2,200, 
and the installation will take place at once. 


WILMINGTON, DEL.—The Kentucky-Southwestern Railway, 
Light, Heat & Power Company, Henderson, Ky., has been incorpor- 
ated to construct and operate electric railways and light, heat and 
power plants. The capital stock is $1,750,000. 

PRINCE RUPERT, B. C.—The Granby Consolidated Mining & 
Smelting Company, operating the Hidden Creek mine, in this dis- 
trict, plans for the construction of a hydroelectric power plant. J. P. 
Graves, Spokane, Wash., is head of this company. A. 


BAKERSFIELD, CAL.—The San Joaquin Light & Power Cor- 
poration is to rebuild the street railways of Bakersfield, Cal., and 
large shipments of ties, rails and spikes have already been unloaded 
at the company’s auxiliary plant on the edge of the city. 

CARROLTON, GA.—The Georgia Power Company has been 
granted the franchise to bring electric power into the city from 
their plant at Tallulah, or from any one of the other power plants 
which they are developing in northern and western Georgia. 


ELY, NEV.—The Amalgamated Nevada Mining Company, 
Blackhorse, near here, has commenced construction of a new elec- 
tric power plant on Leahman’s Creek. Lines will be constructed to 
serve the eastern section of White Pine County with current. A. 

CHISHOLM, MINN.—The Range Power Company is about to 
commence active operations with a view to developing the water 
power at Sturgeon Lake. The water, light, power and building com- 
mission will expend $12,000 for street lighting during the coming 
year. 

PHILADELPHIA, PA.—The Pennsylvania Equipment Company, 
West End Trust Building, is in the market for a steam-turbine 
generator outfit of 300 to 400 kilowatts, 250 volts, 150 pounds steam 
pressure, 26 to 28 inches vacuum. The outfit may be in one or two 
units. 

ROCHESTER, N. Y.—A new design has been made for concrete 
posts to be used in connection with the ornamental lighting system 
in Strathallan Park. Temporary adjustable posts are being used to 
determine the exact height and distance between columns that is 
desired. 


SANTA ANA, CAL.—The Board of City Trustees has rejected 
the offer of the Southern California Edison Company to sell its 
local distributing system for $165,000. It was agreed to sign a 
new lighting contract with the company at prices to be fixed by 
the board. A. 

PHOENIX, ARIZ.—The Water Users’ Association has received 
bids for equipment for a transmission line from its power house 
No. 2, on South-Consolidated Canal, to the switching station near 
Mesa. The bids have been referred to the Reclamation Service for 
recommendation. A. 


INDIANAPOLIS, IND.—The Commissioners of Marion County 
have concluded to close the lighting plant owned by the county and 
will purchase current from a private company to light the court 
house jail and workhouse. Power for the elevators will be supplied 
from the same source. Ss. 

PHELPS, N. Y.—The new electric light company announced it 
will have a continuous twenty-four-hour service installed and in 
working order here in a short time. The all-night street lighting 
service has already been put in operation. The current is supplied 
from the company’s plant at Newark. 

COLTON, CAL.—The Southern California Edison Company has 
bought a block on Mt. Vernon Avenue in this city and will build 
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a $16,000 concrete power house. This will be the distributing plant 
for this part of the valley and will be run in opposition to the Sierra 
Company which is building a plant at San Bernardino. 

ONTARIO, ORE.—The Idaho-Oregon Light & Power Company 
has been awarded the contract for furnishing power for the pump- 
ing plants of the Ontario-Nyssa irrigation project. The company 
will also contract to build an electric line along the ditch for the 
accommodation of owners of individual pumping plants. 

NEVADA CITY, CAL.—The Pacific Gas & Electric Company is 
having plans prepared for the construction of a storage reservoir, 
said to be the largest in the world, at Lake Spaulding, with a ca- 
pacity of 2,500,000,000 cubic feet. The impounded water will be 
used for the proposed hydroelectric power plants to be installed 
by the company. ra 

MARYSVILLE, CAL.—The Great Western Power Company is 
said to be planning to install a power and lighting system in this 
city. A power plant is to be erected. The company has asked the 
Board of Supervisors for a franchise for entire Santa Clara County. 
A fifty-year franchise has been granted at Concord, California, for 
a transmission line. A. 

KANSAS CITY, KANS.—The estimate of the McLaughlin En- 
gineering Company for. the construction of the new municipal light- 
ing plant shows that the cost will be $114,700, not including the 
expense of wiring the city or the right of way, which it is stated, 
will cost about $175,000. One 500, and one 1,000 kilowatt tur- 
bine are included in the estimate. 

TACOMA, WASH.—The city is planning to reconstruct its light- 
ing and power system to provide for the increased energy to be 
obtained from the Nisqually municipal power plant, estimated to 
be completed in July, 1912.. A distributing system over the gravel 
prairie in this district is contemplated, reclaiming the territory by 
furnishing power for electric pumping plants. iis 

RAPID CITY, S. D.—The contract for the concrete foundation 
for the power house for the Dakota Power Company, has been let 
to the South Dakota Construction Company at an estimated cost 
of $6.000. The building will be one-story, 80 by 35 feet, with a two- 
story annex 26 by 26 and built of steel and reinforced concrete. $12,- 
000 will be expended for the building and $40,000 for equipment. C. 

NOBLESVILLE, IND.—The Noblesville Heat, Light & Power 
Company which recently purchased at receiver’s sale the White 
River Light & Power Company, will make use of some of the ma- 
chinery and sell the remainder for junk. The dam, which in its 
incomplete condition, cost about $100,000, will not be completed at 
present, if ever. The two companies formerly were competitors. S. 

ALTOONA, PA.—The Penn Central Light & Power Company 
has practically completed the merger with ten or twelve smaller 
companies of Cambria County and has its plans about completed 
for entering the mining territory to furnish light and power. . Dodge, 
Day & Zimmerman, of Philadelphia, are about ready to start the 
erection of the transmission lines to connect the Cambria mining 
fields with this city to furnish electrical power for their operation. 


ELECTRIC RAILWAYS. 
(Special Correspondence.) 


FARLEY, NEB.—S. G. Durant, of Omaha, Neb., 
construction of an interurban line to Luxemburg. 

MADISON, WIS.—Work on the construction of the line of the 
Chicago & Wisconsin Valley Railways Company will, it is said, 
start shortly. C. 

NIOTA, ILL.—The Quincy & Western Railway Company has 
been incorporated with a capital of $5,000 to construct a line to 
Quincy. C. 

HASTINGS, MINN.—A franchise has been granted to the In- 
terurban Construction Company, W. L. Sontagm, manager, to op- 
erate a trolley line. C. 

PACIFIC GROVE, CAL.—The Monterey & Pacific Grove Street 
Railway Company will extend its line from Nineteenth Street, Pa- 
cific Grove, to the Presidio of Monterey. 

SALEM, ORE.—The Hill system let the contract for the con- 
struction of an electric line to Albany to Guthrie & McDougal, and 
work will commence shortly on laying the rails. C. 

BUTTE, MONT.—The Anaconda Copper Company has placed an 
order with the General Electric Company for thirteen locomotives. 
These will increase the company’s facilities for handling ore. 

GARY, IND.—Construction will be started at once on the Gary, 
Hobart & Eastern Traction Line to link Gary and Hobart. Citi- 
zens of the latter place and farmers residing in the vicinity are 
financing the line. 

PHILADELPHIA, PA.—The Virginia Railway & Power Compa- 
ny is negotiating for the purchase of the Roanoke and Lynchburg 
traction properties from the American Railways Company at a 
price which will give $1,500,000 profit to the latter in a year. 

CONCORD, CAL.—Traffic-manager Fish of the Oakland & An- 
tioch Electric Railway announces that trains will be running over 
the company’s lines to the town of Lafayette by October 1, 1911. A 
daily service from Bay Point to Lafayette will be inaugurated with 
the completion of the line to that place. 

MANILA, P. I.—The much-desired Manila street railway exten- 
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sion of the new docks will be realized in a short time, according to a 
statement made by General Manager Graves, who announces that his 
company is ready to begin the extension work, which will be under- 
taken as soon as the Government gives its consent. 

HATTIESBURG, MISS.—The Hattiesburg Traction Company has 
been bought up by Henry L. Doherty & Company. It is reported 
that more than $250,000 will be spent during the next three years 
in improving traction facilities. C. Z. Stevens, present manager 
of the Hattiesburg Traction Company, will be retained as local man- 
ager. 

SAN FRANCISCO, CAL.—Bondholders of the San Francisco 
& Napa Valley Railway have foreclosed upon the property, and will 
offer same at public auction here, October 30, to satisfy an issue 
of $1,500,000, and which, at forced sale, the property is estimated 
to bring. The company operates an electric line from Benicia to 
St. Helena, about thirty miles, and recent plans were for an ex- 
tension of the system to Calistoga. A. 

WILMINGTON, DEL.—The Kentucky Southwestern Railway 
Light & Power Company with a capital of $1,750,000, has been char- 
tered by the State Department at Dover, Del. The incorporators 
are E. F. Wheaton and F. M. Shive, of Henderson, Ky., and Harry 
W. Davis, of Wilmington. The concern is empowered to engage 
in the construction and operation of railroads and utility systems 
outside this State. Davis is the resident Delaware director. 

LOS ANGELES, CAL.—The Pacific Electric Railway Company, 
of Los Angeles, has been incorporated with a capital stock of 
$100,000,000. This new company is composed of eight electric rail- 
ways radiating from Los Angeles as follows: Pacific Electric Com- 
pany, Los Angeles Interurban Railway Company, Los Angeles & 
Redondo Railway Company, San Bernardino Valley Traction Com- 
pany, Redlands Central Railway Company, San Bernardino Inter- 
urban Railway Company, Los Angeles Pacific Company and River- 
side & Arlington Railway Company. 

BLOOMSBURG, PA.—The Bloomsburg, Millville & Northern 
Electric Railway Company has been organized to take over the 
holdings of the defunct Bloomsburg & Millville Electric Railway, 
with the following officers: President, D. O. Coughlin, Wilkes- 
Barre; secretary, C. W. Miller, Bloomsburg; directors, Walter A. 
Hughes, West Berwick; Ellis Eves and William Masters, Millville; 
James C. Brown and C. W. Miller, Bloomsburg, and L. E. Waller, 
Wilkes-Barre. The company’s plan at present is to complete the 
line to Millville, Columbia County, part of which is already com- 
pleted, and to eventually extend the line to Eaglesmere, with a 
spur running up the Fishing Creek Valley. It is announced that 
Edison electric storage battery cars will be used in the operation 
of the road. 


TELEPHONE AND TELEGRAPH. 
(Special Correspondence.) 

CHICKASHA, OKLA.—The Farmers Mutual Telephone Company 
has been chartered by A. H. Nelson and others. 

MOOSE LAKE, MINN.—The Kettle River Telephone associa- 
tion has been organized with Cornell Fossum as secretary. C. 

PECOS, TEX.—The Tri-State Telephone Company has pur- 
chased the holdings of the Barstow, Alpine & Stockton Telephone 
Company and will build extensions. 

SIOUX FALLS, S. D.—The Northwestern Telephone Exchange 
Company is planning the erection of an exchange. Architect Mat- 
thews, of St. Paul, is preparing the plans. C. 

ST. CLOUD, MINN.—The Northwestern Telephone Exchange 
Company has secured a site on Sixth avenue for the construction of 
an exchange. it has a frontage of 60 feet. C. 

ESCONDIDO, CAL.—The Escondido Mutual Company plans to 
install a system from this place to Oceanside, connecting with the 
lines of the Home Telephone Company. The work is estimated 
to cost $50,000. A. 

WEBSTER CITY, IOWA.—The Iowa Telephone Company has 
purchased the toll. lines owned by the Martin Telephone Company 
of this city, comprising about 1,000 miles of wire located in this 
part of the state. The Iowa company takes possession of its new 
property at once. 

NORWOOD, MICH.—The Norwood Telephone Company has been 
fully organized, the equipment ordered and new poles are being 
put up to connect with the Charlevoix exchange of the Michigan 
State Telephone company. The officers are J. H. Bugbee, president; 
Frank E. Richardson, vice-president; James C. Chase, secretary, 
and treasurer; Amidon Stafford and Henry Brown, directors. 

EVANSVILLE, IND.—The People’s Telephone Company of 
Evansville has filed an application before the Board of Public Works 
for a twenty-five years’ franchise. The company proposes to give 
the city three per cent of the gross earnings and at the end of 
the twenty-five years to sell the plant to the city, to be operated 
as a municipal ownership plant. The company promises to install 
an automatic switchboard and give the following rates: Business 
houses, $4.00 a month; residences, $2.00 and $1.25, with a twenty- 
five cent increase after 6,000 phones have been installed. The com- 
pany agrees to establish an exchange in Evansville to connect with 
a score or more Independent telephone companies in Southern In- 
diana and Illinois, all of which have signed a petition asking that 
such franchise be granted. s. 
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ELECTRICAL SECURITIES. 

The general decline, which began early in August, has contin- 
ued, and a number of securities touched new low points for the year. 
Troubles abroad seem to have been the chief factors contributing to 
the drop in prices. 

The annual meeting of the stockholders of the Interborough 
Rapid Transit Company will be held on Wednesday, September 27, 
1911, at 12 o’clock, noon, at the company’s office, 165 Broadway, New 
York City. Stock transfer books will be closed from September 15 
until September 28, 1911. 

Brooks & Company, New York City, are offering $35,000 United 
Service Company preferred stock with twenty per cent bonus of com- 
mon stock at forty-nine and one-quarter (par $50), to yield over six 
per cent. The company controls public-utility concerns in Ohio and 
Pennsylvania. The capital liabilities consist of $268,000 six-per-cent 
preferred, $575,000 commen, and $285,000 bonds of subsidiary com- 
panies. 

The Merchants’ Loan & Trust Company, as trustee, has pur- 
chased for Chicago Railways sinking fund at an average of ninety- 
one and one-half $273,000 par value of the company’s consolidated 
and sinking fund, twenty-year four-per-cent and five-per-cent bonds, 
series C, under the provision requiring expenditures of $25,000 an- 
nually in their retirement. The company’s net obligation on their 
account becomes reduced that amount to $2,458,273. Interest ad- 
vances from four per cent to five per cent after February 1 next. 


DIVIDENDS. 

Canadian General Electric Company; common quarterly divi- 
dend of one and three-quarters per cent, payable October 2; preferred 
semi-annual dividend of three and one-half per cent, payable Octo- 
ber 2 

Capital Traction 
one-half per cent 

Chicago City Railways; regular quarterly dividend of two and 
one-half per cent, payable September 30 to stockholders of record 
September 19 

Duluth Edison Electric Company; preferred quarterly dividend 
of one and one-half per cent, payable October 1. 

Lake Shore Electric Railway Company; preferred quarterly 
dividend of one and one-half per cent, payable September 20. 

New York Edison Company; quarterly dividend of one and one- 
half per cent, payable September 14. 

New York State Railways Company; regular quarterly divi- 
dends of one and one-quarter per cent on the preferred stock and 
one and one-half per cent on the common stock, payable October 2 to 


stockholders of record September 23 


Company; a quarterly dividend of one and 


CLOSING BID PRICES FOR ELECTRICAL SECURITIES ON THE LEADING EX- 
AS COMPARED WITH THE PREVIOUS WEEK. 
NEW YORK. 


CHANGES 


Sept. 18 Sept 
Allis-Chalmers common eveunees 7 6% 5 
Allis-Chalmers preferred : steer 17 
Amalgamated Copper ‘ one ) 
American Telegraph & Cable : 
American Telephone & Telegraph 
Brooklyn Rapid Transit 7 
General Electric ‘ 
Interborough- Metropolitan 
Interborough- Metropolitan 
Kings County Electric.. TT 
Mackay Companies (Postal Telegraph and Cables) common 
Mackay Companies (Postal and Cables) preferred 
Manhattan Elevated eee 
Metropolitan Street Railway 
New York & New Jersey Telephone 
Pacific Telephone & Telegraph.. 
United States Steel common 
United States Steel preferred 
Western Union ‘ ‘ 
Westinghouse common 
Westinghouse preferred 


1, 


common. 
preferred 


*Last price quoted 
BOSTON. 

Sept. 18 Sept. 11 
American Telephone & Telegraph er 134% 
Edison Elec. Illuminating... 3 280 
General Electric eee : , 150% 
Massachusetts Electric common.... 7 18 
Massachusetts Electric preferred 86% 
New England Telephone vowitewenben 145% 
Westerm Tet. & Tel. COMMIOR. cc ccccccccccccccecs 4 16 
Western Tel, & Tel. preferred . 96% 97 


34% 


PHILADELPHIA 


18 Sept. 11 
44 


American Railways : ° 
Electric Company of America evees 
Electric Storage Battery common 
Electric Storage Battery 

Philadelphia Electric 

Philadelphia Rapid Transit... 
Philadelphia Traction (ex dividend) 
Union Traction 


CHICAGO. 
18 Sept. 11 
24 25 


Chicago Elevated Railways common.. 
4 88% 


Chicago Elevated Railways preferred 
Chicago Railways, Series 1 

Chicago Railways, Series 
Chicago Subway . 
Chicago Telephone : 
Commonwealth Edison 
National Carbon common 
National Carbon preferred 


103% 
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PERSONAL MENTION. 


BION J. ARNOLD has been retained by the City of San 
Francisco, Cal., to investigate the street-railway situation there. 

THOMAS A. EDISON, with his family, sailed for America, 
September 19. He has been motoring in Europe for some time. 

THOMAS A. REYNOLDS, of the National City Bank, of New 
York City, has been elected secretary of the Chicago Elevated Rail- 
ways Company. 

A. M. BUCK, formerly head of the electrical department of the 
Clarkson School of Technology, has joined the faculty of the Elec. 
tric Railway Department of the University of Illinois. 

THOMAS FOULKES, a retired electrical engineer and con- 
tractor of Los Angeles, Cal., formerly connected with the municipal] 
lighting plant at Pasadena, has been appointed a member of the 
Board of Public Utilities of Los Angeles. 

D. C. BARNES, formerly manager of the Stone & Webster 
interests at Pawtucket, R. I., has been appointed manager, for the 
same company, of the Everett Railway, Light & Water Company and 
the Seattle-Everett Traction Company, Everett, Wash., succeeding 
W. I. Sturtevant. 

S. HYAM GLUCROFT has resigned his position in charge of the 
illuminating engineering department of the Wilmington & Phila- 
delphia Traction Company, to accept a similar position with the 
General Illuminating Company of New York. Mr. Glucroft will 
also manage the sales department. 

H. W. DEININGER, formerly the Iowa representative of the 
Globe Machinery & Supply Company, has accepted the position of 
general manager of the Sac City Electric Company, of Sac City, 
Iowa. Mr. Deininger succeeds R. W. Richardson, who goes with 
H. M. Byllesby & Company. 

PUTNAM A. BATES has been appointed to direct the exhibits 
relating to the application of engineering to farm operations and 
land development in the American Land and Irrigation Exposition, 
which is to be held at Madison Square Garden, New York City, 
November 3 to 12. Mr. Bates will endeavor to bring out the impor- 
tance of applying engineering to agriculture. 

F. C. FOSTER, manager of the Pittsburg office of the Buckeye 
Electric Company, seems ambitious to become the aviator of the 
electrical industry. At the convention of the Pennsylvania Electric 
Section he made a balloon ascension at Lake Conneaut, reaching 
an altitude of sixty-four hundred feet and covering a distance of 
over thirty miles before landing near Meadville, Pa. 

CHARLES H. JUMPER, chemical engineer of Boston, Mass., 
will act as assistant to D. T. Randall in the centralized testing de- 
partment which has recently been organized under Mr. Randall's 
direction by Arthur D. Little, Incorporated. Mr. Jumper has had 
several years’ experience in both the chemical and engineering di- 
visions in the company, from which he is detailed. This was pre- 
ceded by service in the testing departments of the Pennsylvania 
and Union Pacific railroads. 

J. G. HENNINGER, illuminating engineer, National Electric 
Lamp Association, will deliver a lecture before the Electrical Vehicle 
Association of America, which holds its annual convention in New 
York City, October 10. His paper will cover the illumination of pub- 
lic and private garages, and also touch on the lighting of automo- 
bile sales rooms, etc. As there is little information on such mat- 
ters, Mr. Henninger’s lecture will no doubt prove of much interest 
and value to automobile men. 


OBITUARY. 

ERICH N. NIEMANN, who was connected with the Engineering 
Service Company, of Pittsburgh, Pa., died at Columbia Hospital, 
Pittsburgh, on September 14. Interment was at Springville, N. Y. 

WILLIAM WICKENSON, who was chief electrician of the 
steamship Great Eastern when she laid the first Atlantic cable, died 
recently at his home in Revere, Mass. He was the inventor of sev- 
eral devices used in ocean cables. He was seventy years old. 


SAMANTHA F. BRENIHOLTZ, who was chief telegraph opera- 
tor at Gettysburg while the famous battle was in progress, sending 
many War Department dispatches, is dead at Waynesboro, Penn., 
at the age of seventy-five. She had been a school teacher at Waynes- 
boro since the war, but was ill for several years with paralysis. 


JAMES CHRISTIE, well known in the mechanical engineering 
field, died suddenly on August 24, at his home in Philadelphia, Pa. 
Mr. Christie was connected with a number of engineering societies, 
and has been prominent in the work of the American Society for 
Testing Materials since its organization. He was vice-president of 
the Franklin Institute at the time of his death, and held the office 
of vice-president of the American Society of Mechanical Engineers, 
between the years 1902 and 1904. 

L. E. ESCHBACHER, formerly vice-director of the International 
Bureau of Telegraphs at Basel, Switzerland, died on August 11, at 
the age of seventy-nine. Mr. Eschbacher spent many years in the 
telegraph service in France and Algeria, and afterwards held several 
official positions under the French Government. He was appointed 
secretary of the International Telegraph Bureau at Berne in 1885, 
and took a prominent part in international telegraph conferences 
at various times. He retired in 1905. 














September 23, 1911 


LEGAL NOTES. 


STOCKHOLDER LIABILITY DECISION.—In a case brought 
by T. E. Grady, receiver for the Yakima (Wash.) Improvement 
Company against A. B. Graham for payments on an unpaid stock 
subscription, the Supreme Court reverses a decision of the lower 
court, in the same case, and holds that when bonds are issued by 
a corporation and it is stipulated that the stockholders cannot be 
held either for the principal or the interest, suit cannot be brought 
against a stockholder to force him to pay on an unpaid subscription. 
The Yakima Improvement Company, incorporated for $1,000,000, 
installed a lighting plant at North Yakima, Wash., bonds being 
issued to pay for same, and the plant failing to be successful, the 
company borrowed five per cent on $213,200 worth of stock from 
Mr. Graham, $202.540 remaining due. When the receiver was ap- 
pointed suit was brought to recover from stockholders, and the 
lower court awarded a verdict of $10,000 against Mr. Graham. 

DUTY OF TELEPHONE COMPANY TO KEEP THINGS IN 
WORKING ORDER.—The Court of Appeals of Georgia holds that 
a public telephone company is under the duty of using ordinary 
‘are and diligence to afford the usual means of intercommunication 
io its subscribers. Telephone companies in respect to this duty 
stand very much on the same footing with telegraph companies, 
though the particular modus operandi of transmitting the message 
is somewhat different. Telephone companies are under the duty 
of furnishing to their subscribers reasonably prompt and efficient 
service in the way of giving them connection with other subscribers. 
Of course, in considering the actual amount of diligence required, 
the delicacy of the instrumentalities involved and the difficulty of 


keeping them in repair and in perfect working order must 
be considered; and it may be said that a telephone com- 
pany. is held to only ordinary diligence in keeping its 
plants, instruments, etc., in working order for the _ pur- 
pose of facilitating conversations between its subscribers. As 


a part of the duties resting upon them, they should employ at 
the central office an adequacy of competent operators for such rea- 
sonable office hours as may be established, and, if night service is 
afforded, they are bound to use ordinary diligence in respect to 
the signals employed to give notice to the operator that some one 
is calling, and the operator must use ordinary diligence in answer- 
ing the signal.—Gleason vs. Southern Bell Telephone & Telegraph 
Company, 71 S. E. R. 747. 

DUTIES AND LIABILITIES OF ELECTRIC COMPANIES.— 
A corporation which, in the conduct of its business, employs a wire 
charged with a dangerous current of electricity, liable, if it should 
come in contact with the wires of another corporation, to cause 
injury to employes of the latter while engaged in the performance 
of their duties, owes to such employes not only the duty of ob- 
serving ordinary diligence to prevent such contact, but also the duty 
of inspection for the purpose of discovering and discontinuing such 
contact. An electric light company, engaged in conveying electri- 
city by overhead wires over the streets of a city, is under the duty 
of keeping its wires so insulated as at all times to prevent, or at 
least to guard against, the effect of objects coming in contact with 
them, regardless of the cause which brings about the contact. An 
electric light company, which is negligent in not having its wires 
properly insulated, cannot, if injury results therefrom, relieve it- 
self from the consequences of its own fault by showing that a tele- 
phone company has also been negligent in failing to take sufficient 
precautions to guard against possible contact of the wires of the 
two companies. An employe of a telephone company, who, while 
engaged in the performance of his duties, is injured by an electric 
current set in motion by contact of wires of the telephone com- 
pany with wires of another corporation, is not, as related to the 
latter corporation, a trespasser; and the degree of diligence due 
by the latter corporation to the employees of the telephone com- 
pany is the same as extends to all other persons lawfully using the 
streets—that of ordinary diligence.—Court of Appeals of Georgia, 
in Trammell vs. Columbus Railroad Company, 70 S. E. 892. 


NEW INCORPORATIONS. 


HARDY, ARK.—The Hardy Switchboard Company nas been 
organized by T. C. Phillips and others. 

MONTREAL, CAN.—The Imperial Wire & Cable Company, Ltd., 
has been incorporated with a capital of $5,000,000. 

NEW YORK, N. Y.—Silverman Brothers Electrical Company 
has been incorporated by A. A. Feinberg, Mayer Silverman, Thomas 
S. Bonfiglio and Jourmire Silverman. The capital is $2,100. 

NEW YORK, N. Y.—The Multiple Storage Battery Company has 
been incorporated with a capital of $50,000 to manufacture electrical 
goods. The incorporators are Charles W. Schadler, R. K. McGoni- 
gal and Paul A. Rehr. 

WEST BRIGHTON, N. Y.—The W. D. Taylor Company was re- 
cently incorporated with a capital of $2,000 to do electrical work. 
The incorporators are York & York, William D. Taylor, John W. 
Taylor and Thomas McCaughey. 

SAN FRANCISCO, CAL.—The West Sacramento Electric Com- 
pany has been organized for the purchase of power plant sites, 
waterpower rights, street railway franchises, telephone and tele- 
graph franchises in Sacramento, Yolo and Solano Counties. The 
company is to have a capital stock issue of $100,000, divided into 
1,000 shares of $100 each. The incorporators and directors are 
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Benjamin P. Lilienthal, Herbert W. Furlong, William Herlitz, Thomas 
T. Gregory and Council J. Goddell. 


FOREIGN TRADE OPPORTUNITIES. 


(From Daily Consular and Trade Reports, issued by the Bureau 
of Manufactures, Washington, D. C. In replying to the Bureau for in- 
formation mention file number.) 

NO. 7303. ELECTRIC TRAMWAY AND LIGHTING SYSTEMS.— 
The representative of a foreign government, who is now in the Uni- 
ted States, writes to the Bureau of Manufactures that a municipality 
in his home country, having with its suburbs a population of about 
100,000, has decided to builf electric tramways and to establish an 
electric lighting system. Further particulars can be obtained by in- 
terested American manufacturers by addressing the municipal offi- 
cers. 

NO. 7264. ELECTRICAL APPARATUS AND MACHINERY.— 
An American consular officer in the Far East reports that a water- 
power electric company has recently been incorporated in his dis- 
trict. According to the prospectus the capital of the company will 
be $10,000,000. It will furnish 86,000 horsepower to a city at the rate 
of seven-tenths cent per kilowatt-hour. American manufacturers of 
electrical apparatus might find it profitable to get in touch with this 
concern. 

NO. 7313. MACHINERY, MOTORS, TOOLS, ETC.—An electri- 
cal engineer in the United States writes to the Bureau of Manufac- 
tures that his brother, located in Turkey, is an extensive jobber 
of machinery and supplies and is at present handling almost exclu- 
sively English goods, not having become familiar with American 
products of this nature. He writes that it would be to the interest of 
American manufacturers of agricultural implements, electrical dyna- 
mos, motors and appliances, ice-making machinery, flour-mill ma- 
chinery, machine tools, etc., to send their catalogues and price lists. 
Correspondence may be in English, and prices and discounts should 
be stated either f. 0. b. New York or destination. Terms net cash. 
He is particularly interested in ice-making and flour-mill machinery, 
and is contemplating the installation of an ice plant in the immedi- 


ate future. 
NEW PUBLICATIONS. 


DATA ON ELECTRIC SIGNS.—The booklet published under 
this title was compiled by the Committee on Electric Advertising, 
Commercial Section, National Electric Light Association. As desig- 
nated in the preface, the publication was designed to give non-tech- 
nical employees of central stations the fundamental facts upon 
which good sign practice is based. The question is taken up from 
the first principles, and wiring diagrams, designs and numerous 
photographs have been reproduced to make clear the various points 
discussed. 

RESPONSIBILITY OF ELECTRICAL ENGINEERS.—On June 
27, H. M. Byllesby delivered an address before the American Insti- 
tute of Electrical Engineers on the subject, “Tne Responsibilities of 
Electrical Engineers in Making Appraisals.” This has now been 
reprinted in bookiet form. The publication takes up the question 
of rates, the relations of the central station to the Public Service 
Commission, the public and the capitalist, and deals with the mat- 
ters of profits and estimates. A number of other interesting phases 
are considered, and a consideration of the responsibility of engineers 
entrusted with the matter of making appraisals is especially urged. 

STANDARDIZATION RULES.—The Standardization Rules of 
the American Institute of Electrical Engineers, as revised by the 
Standardization Committee of the Institute and approved by the 
Board of Directors at the 1911 Convention, have been published in 
book form. The rules are compiled in a very convenient manner 
and the completeness with which the matter is treated need hardly 
be commented on. For purposes of reference the book has been 
divided into five general sections: (1) definitions and technical data; 
(2) performance specifications and tests; (3) voltages and frequen- 
cies; (4) general recommendations; (5) appendices and tabular data. 
For convenience in making notes, blank pages have been inserted be- 
tween the reading pages. Paper-covered copies of the publication 
have been prepared which sell at ten cents, with a discount on 
quantities. With a cloth cover the selling price is twenty-five 


cents net. 
PROPOSALS. 
WIRING.—The office of Supervising Architect, Washington, D. 
C., will receive sealed bids until October 11, for the construction 
complete (including plumbing, gas piping, heating apparatus, elec- 
tric conduits and wiring and lighting fixtures), of the United States 
postoffice at Newberry, S. C., in accordance with drawings and 
specifications, copies of which may be obtained from the custodian 
at Newberry, S. C., or at the Supervising Architect’s office. 
NAVAL SUPPLIES.—The Navy Department, Bureau of Sup- 
plies and Accounts, Washington, D. C., will receive bids on the 
material listed below up to the dates as given: 


Delivery at Schedule 
Date. Material. Quantity. Navy Yard. No. 
Oct. 10 Conductor, stranded.... Miscellaneous Washington, D. C.....3932 
Oct. 10 Cord, lamp, cotton-cvd.5,000 feet..... Washington, D. C.....3932 
Oct. 10 Supplies, electrical..... Miscellaneous Washington, D. C.....3922 
Oct. 10 Tape, insulating, cotton100 pounds.... Washington, D. C..... 3932 
Oct. 10 Wire, copper........... 1,300 pounds...Pearl Harbor, T. H....3928 


In sending applications for bids the schedule number should 
be mentioned. * 














INDUSTRIAL ITEMS. 


THE TERRY STEAM TURBINE COMPANY, Hartford, Conn., 
is issuing a catalog on the subject of Terry turbo-generating sets, 
which are now being installed by many up-to-date electric power 
plants. Several ilustrations of the turbine are included. 

MAC GOVERN, ARCHER & COMPANY, New York, N. Y., list 
in their September catalog a large amount of second-hand machin- 
ery, which is in good condition and ready for immediate shipment. 
A large part of the machinery included in the list has never been 
in use. 

THE ELECTRIC CONTROLLER & ,.MANUFACTURING COM- 
PANY, Cleveland, O., has published in the September number of 
Common Sense a descriptive article on the E. C. & M. motor starters 
as arranged for dynamic braking. The idea and application are 
very fully explained. 

THE MINNEAPOLIS STEEL & MACHINERY COMPANY, Min- 
neapolis, Minn., lists a line of material of interest to power plant 
operators and users of machinery, in its August-September mechan- 
ical stock list. The company deals in practically everything in the 
line of power plants, designing complete installations where this is 
desired. 

THE WESTINGHOUSE ELECTRIC & MANUFACTURING 
COMPANY, Pittsburgh, Pa., has been awarded a contract by the 
Bureau of Insular Affairs for electrical equipment to be used by 
the Porto Rico irrigation service at Guayama, Porto Rico. This 
contract includes the following equipment of electrical apparatus: 
One three-phase, 2,000-volt, sixty-cycle, 700-kilovolt-ampere alter- 
nator which will be driven by a 1,000-horsepower Penton waterwheel; 
nine transformers with an aggregate capacity of of 1,500 volt-am- 
peres and the necessary switchboard and protective apparatus for 
the 2,200-volt transmission line and sub-station. The present plans 
include a duplication of this order later on, thus doubling the ca- 
pacity of the irrigation plant, in the event that the irrigation project 
proves satisfactory, and a new field for electric power will be opened 
in Porto Rico. Among other recent foreign orders received by the 
Westinghouse Electric & Manufacturing Company is one from 
Walter Brothers, Rio de Janeiro, Brazil, for two double motor 
equipments of 101-B Westinghouse motors with K-16-A control. 


THE DE LAVAL STEAM TURBINE COMPANY, Trenton, N. J., 
has reprinted an article on “Comparative Tests of Large Engine and 
Turbine Driven Centrifugal Pumps,” by Francis Head, which 
recently appeared in one of the technical journals and has been 
reprinted by the company. The tests were made at the Torresdale 
Filter Plant of Philadelphia, and show the economy developed by the 
turbine pump to have been 104,000,000 foot-pounds of work per thou- 
sand pounds of steam, not crediting the pump with the head lost in 
the condenser and power consumed by condenser. “Steam Turbine 
Centrifugal Pumps and Other Centrifugal Machinery” is the title 
of a thirty-two-page booklet or album, issued by the same company, 
illustrating and describing briefly the several lines of machinery 
manufactured by it, including single-stage turbines for driving ma- 
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chinery of all kinds and for rope and belt transmission; multi-stage 
impulse turbines with gears for driving large direct-current genera- 
tors, fans, centrifugal pumps and other moderate or low-speed ma- 
chinery; multi-stage impulse turbines without gears in large sizes 
for direct connection to high-speed alternators; motor and belt- 
driven centrifugal pumps for all services and heads; multi-stage 
centrifugal air compressors and DeLaval speed-reduction gears for 
various services. 

THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., 
has just issued bulletin No. 4878, which is devoted to cloth pinions. 
This remarkable and somewhat radical form of machine element 
is offered for a wide variety of application in mechanical transmis- 
sion of power where, because of noise or for other reasons, the mesh- 
ing of metallic pinions, with metallic gears is impracticable or un- 
desirable. The advantages claimed for these pinions are great tooth 
strength, noiseless operation, freedom from damage by exposure 
to'dampness, dryness, or temperature changes, elasticity of teeth, 
self-lubrication and long life. These pinions are made in various 
styles and sizes which are illustrated in the publication. Bulletin 
No. 4869, just issued by the General Electric Company, is devoted 
to motor drive for the printing and allied trades. The advantages 
to be derived from motor drive in this industry are the improved 
plant location made possible by the use of centralization power, 
reliability, speed variation and control, economy of space, increased 
production, economy of power, and, what is exceedingly important 
in the printing trade, cleanliness. The publication illustrates motors 
and the necessary controllers, for both direct and alternating-cur- 
rent circuits, and applicable to job and cylinder presses of all sizes 
and kinds, and in stitching, perforating, cutting, numbering, fold- 
ing and punching machines. 


DATES AHEAD. 

Illuminating Engineering Society. Annual convention, Chicago, 
Ill., September 25-28. 

National Conservation Congress, Kansas City, Mo., September 
25, 26 and 27. 

Georgia Section of the National Electric Light Association. An- 
nual convention, Columbia, Ga., September 26 and 27. 

National Association of Cotton Manufacturers. Semi-annua! 
meeting, Equinox House, Manchester, Vt., September 27-30. 

American Electric Railway Association and affiliated associa- 
tions. Annual convention, Atlantic City, N. J., October 9-13. 

New York Electrical Exposition, New Grand Central Palace, 
New York, N. Y., October 11-21. 

Denver Electric Show. Denver, Colo., October 14-21. 

Order of the Rejuvenated Sons of Jove. Denver, Colo., October 
16-18. 

American Mining Congress. 
cago, Ill., October 24-28. 

Association of Railway Electrical Engineers. 
tion, La Salle Hotel, Chicago, November 6-10. 

National Electric Light Association. Next annual convention, 
Seattle, Wash., June 10-14, 1912. 


Fourteenth annual meeting, Chi- 


Annual conven- 


RECORD OF ELECTRICAL PATENTS. 





Issued (United States Patent Office) September 12, 1911. 


1.002.820. ELECTRIC ALARM. Peabody A. Brown, Denver, Colo. 
Filed Feb. 5, 1909. Combined with a compressed-air signal is 
a pair of solenoids for controlling the passage of air thereto, 
an electromagnetic relay for alternately closing the circuit 
through the two solenoids, and means actuated by each sole- 
noid when energized to break the circuit of the energized sole- 
noid, thus leaving both solenoids normally de-energized. 

1,002,831. SPEED-LIMITING DEVICE. Henry F. Elshoff, Nor- 
wood, Ohio, assignor to Allis-Chambers Co. Filed April 20, 
1908. A rotating shaft is provided with a centrifugal device 
which opens the switch in an electric circuit when the speed is 
exceeded. 

1,002,832. SOUND-CONDUCTING ATTACHMENT FOR TELE- 
PHONE RECEIVERS. Charles H. Gatchell, Boston, Mass. Filed 
June 24, 1909. Renewed July 22, 1911. A plate can be hooked 
over and clamped to a receiver. From its center leads a sound 
tube which is extended through a flexible tube with an ear-piece 
at its end. 

1,002,837. INDUCTION MOTOR. Alexander M. Gray, Milwaukee, 
Wis., assignor to Allis-Chambers Co. Filed Nov. 13, 1908. The 
squirrel-cage rotor has a high-resistance ring connecting the 
ends of its bars, a low-resistance end plate, and automatic means 
for connecting the latter to corresponding ends of the bars at a 
predetermined speed. 

1,002,843. ELECTRIC FURNACE. Alois Helfenstein, Vienna, Aus- 
tria-Hungary. Filed Nov. 16, 1909. Renewed July 26, 1911. 
Has a number of separate vertical sections, each adapted to 


work as an independent melting hearth, an electrode disposed in 
each section, and a single bottom electrode serving as common 


bottom electrode for all the sections. 


1.002,850. INDUCTION MOTOR. John L. Johnson, Milwaukee, 
Wis., assignor to Allis-Chalmers Co. Filed Feb. 14, 1910. A 
squirrel-cage rotor has a conducting ring comprising a number 
of annular members at each end of the rotor for short-circuiting 
the bars, and means for causing a relative motion between the 
annular members to wedge the bars. 

1,002,855. CIRCUIT-BREAKER. William J. Lietzenmayer, Web 
ster, N. Y., assignor to Allis-Chalmers Co., and Bullock Electric 
Manufacturing Co. Filed April 15, 1907. Comprises a fixed 
contact, a rotatable member carrying a contact, a reciprocable 
arm arranged to rotate the member positively always in the 
same direction to bring the two contacts into and out of en- 
gagement, and an overload magnet for controlling the disen- 
gagement of the contacts. 

1,002,878. PARTY-LINE TELEPHONE SYSTEM. Sidney A. South- 
er, Chicago, Ill., assignor to Homer Roberts Telephone Co., Chi- 
cago, Ill. Filed Oct. 22, 1908. Includes a selecting system with 
a relay magnet in one of the main line wires, a condenser ar- 
ranged in the shunt extending across the winding of the magnet, 
a pair of branch telephone lines bridged on the main line, and 
contacts controlled by the armature of the relay, whereby one 
of the branch lines is held open whenever the relay magnet is 
energized. 

1,002,882. ELECTROLYTIC APPARATUS. Wilfred Bertram 
Thorpe, Balham, London, England. Filed Aug. 18, 1909. There 
are connected across the circuit two electrolytic cells, one being 
a registering cell and the other an absorption cell. 

1,002,886 and 1,002,887. MAKE-AND-BREAK MECHANISM FOR 
ELECTRICAL C..CUITS. Jacob Walter, Natrona, Pa., assignor 
of one-half to John A. Walter, Natrona, Pa. Filed Feb. 19 and 
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April 7, 1910. ‘The circuit controller for a photographic printing 

machine has a clockwork-operated contact disk which engages 
an adjustable contact and thus permits of opening and closing 
the lamp circuit for variable intervals. 

002,891. TELEPHONE SYSTEM. Charles S. Winston, Chicago, 
Ill., assignor to Kellogg Switchboard & Supply Co., Chicago, 
Ill. Filed Nov. 22, 1907. Relates to a special interconnection of 
the cut-off and differential line relays in an exchange. 

002,908. SOUND-RECEIVING DEVICE. Sidney M. Davison, Cam- 
pridge, Mass. Filed June 5, 1909. Renewed May 25, 1910. A 
sound-proof and partly evacuated casing containing a micro- 
phone is secured to the submerged hull of a ship. 

002,936. TELEPHONE ATTACHMENT. Roy E. Southwick, Los 
Angeles, Cal. Filed Sept. 6, 1910. The base of a desk set has 
a double cover, the upper one forming a dome-shaped bell which 
is spaced apart from the closed cover underneath. Within the 
latter is the bell ringing magnet. 

|,002,949. STARTING DEVICE FOR INTERNAL-COMBUSTION 
MOTORS. Fred T. Wiley, Boston, Mass. Filed Aug. 3, 1909. A 
source of compressed air is connected to the cylinders through 
an electrically controlled valve. 

002,977. ELECTRIC WATER-HEATER. Charles O. Farrington 
and Hiram M. Hill, Dallas, Tex. Filed Nov. 8, 1916. Between 


— 


an outer cylindrical casing and an insulating jacket within it is 
a resistance coil with its terminals connected through a plug 
to a cord and attachment plug. 

TROLLEY-CATCHER. Frederick W. Geoghegan, Van- 


‘6 a, 


,002,983. 






































1,002,878. -SELECTIVE PARTY-LINE SYSTEM. 


couver, B. C., Canada. Filed June 27, 1910. To the trolley rope 
is fastened a weight that is held from dropping by an electrical- 
ly controlled latch. If the trolley wheel leaves the wire, a cross- 
arm on the trolley pole engages it, thus closing the circuit 
through the release magnet and opening the catch. 

1,002,988. METHOD OF UTILIZING THE GASES RESULTING 
FROM REDUCTION OPERATIONS CARRIED OUT IN ELEC- 
TRIC FURNACES, AND ELECTRIC FURNACES FOR CARRY- 
ING OUT THE SAME. Alois Helfenstein, Vienna, Austria- 
Hungary. Filed Nov. 16, 1909. Renewed July 25, 1911. The 
furnace has a large hearth so that the charge forms a conical 
mound surrounding the upper electrode. Around this mound are 
collected the gases set free. Air is admitted thereto so as to 
consume the gases and thus preliminarily heat the charge. 

1,002,989. ELECTROLYTIC CELL. William S. Heltzen, Davis, W. 
Va. Filed May 25, 1910. Within the cell are horizontal plates 
with vertical flanges. Current passes through a removable dia- 
phragm. 

1,002,996. ELECTRIC CUT-OUT. George A. Jordan, New York, N. 
Y., assignor of one-third to William H. Jordan and one-third to 
Christopher C. Jordan, Brooklyn, N. Y. Filed Feb. 15, 1910. An 
inclosed knife switch has an inclined wall in the front of the 
casing through a swiyeled opening in which passes a jointed 
operated rod connected to the top of the blade and arranged to 
hang downward when the switch has been pulled open. 

1,003,009. FIRE ALARM. Edwin Riemann, Goldfield, Nev. Filed 
March 13, 1911. Within a tubular casing is a metallic contact 
plate, on both sides of which is a fusible insulating sheath, and 
clasped over this is a spring contact connected to the other side 
of the alarm circuit. 

1,003,035. VEHICLE BRAKING SYSTEM. William Cooper, Wil- 
kinsburg, Pa., assignor to Westinghouse Air Brake Co. Filed 
Oct. 3, 1905. Renewed Dec. 14, 1908. An air-brake system for 
electric cars has an electrically controlled release valve, which 
is actuated by the operation of an emergency application valve. 

ELECTROLYTIC PROCESS OF TREATING ALKALINE 

Filed Dec. 

The process of manufacturing alkaline hydroxides and 


1,003,041. 
COMPOUNDS. Ernst G. Ekstrom, Los Angeles, Cal. 
7, 1910. 
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their derivatives consists in the electrolysis of a solution of a 
complex, alkali-fluorine compound, such as sodium fluosilicate, 
between a carbon anode and a metallic cathode, such as mer- 
cury. 

1,003,044. CIRCUIT-INTERRUPTER. Ford W. Harris, Wilkinsburg, 
Pa., assignor to Westinghouse Electric & Manufacturing Co., 
East Pittsburg, Pa. Fiied May 9, 1908. Consists of a horizontal- 
ly fulcrumed operating lever connected at one end by a link to 
the movable contact member and on the other side to an elec- 
tromagnetically controlled latch. 


1,003,067. SIGNALING. Donald Robertson, Oakland, Cal. Filed 
Sept. 9, 1907. The operating lever of a vessel’s whistle is con- 
nected to a switch in the searchlight circuit, so that the latter 
may be thrown on simultaneously with the blowing of the 
whistle. 

1,003,092. METHOD OF ELECTROLYZING NICKEL-SULPHATE 
SOLUTIONS. Herbert H. Dow, Midland, Mich., and Walter S. 
Gates and Arthur E. Schaefer, Worthington, Ontario, Canada, 
assignors to Ontario Nickel Co., Limited, Worthington, Canada. 
Filed April 11, 1907. Consists in electrolyzing a solution of 
such sulphate, agitating the resulting acid electrolyte with an 
excess of basic nickel precipitate —_ from the electrolytic 
cell for the purpose of refining and reducing the nickel, settling 
the mixture thus formed, and then returning the supernatant 
neutral electrolyte to such cell to be further electrolyzed. 

1,003,111. ELECTRIC SWITCH. Jakob Peter Jakobsen and Hans 
Frederik Jensen, Copenhagen, Denmark. Filed Aug. 1, 1910. A 
tumbler lever acting through a spring opens and closes the 
switch. 

1,003,143. ELECTRIC SIGNALING APPARATUS. Louis P. Locke, 
Victor, N. Y. Filed Aug. 30, 1910. The controlling means is 





1,003,196—FIRE ALARM. 


connected in series with the source of current, between the 
source and the track-rails, so as to be unaffected by a short- 
circuit across the rails, but to respond to an interruption in the 
current due to a break in the track-circuit. The control oper- 
ates when de-energized by such break, to throw the signal to 
danger position, and being irresponsive to a renewal of the 
current so as to hold the signal in danger position until reset 
by extraneous means. 

1,003,145. ELECTRIC CONTACTS UNDER CARPETS AND THE 
LIKE FOR ALARM-SIGNALS AND OTHER PURPOSES. Fer- 
nand Marmion, Paris, France. Filed June 24, 1910. A pair of 
electrical contacts in sheet form are insulated by a layer of 
resilient insulating material. A conducting member projects 
from one metal sheet into the resilient material, so that com- 
pression will act to close the electric circuit. 


1,003,173. ELECTRIC FIRE ALARM. Jacob Cass, Manchester, Eng- 
land. Filed Aug. 28, 1909. A disk of sheet gelatin contained 
in a cylinder is provided with a sheet of copper foil. As the 
bottom of the gelatin is heated the sheet curls bringing the cop- 
per foil into contact with the other terminal and completing a 
bell circuit. 

1,003,183. ELECTRICAL APPARATUS FOR OPTIC SIGNALS. 
Carl Johann Herbeck, Berlin, Germany. Filed Aug. 22, 1910. 
A sign-displaying case has two spools upon which the sign is 
wound. When full current is supplied to the actuating electro- 
magnet the sign is moved in one direction, and when partial 
current is supplied, the spools, through a spring, are turned in 
the other direction. 

1,003,185. SIGNAL APPARATUS. Arthur Jerome Kercher, Los 

Angeles, Cal., assignor to Safe, Vault & Protection Co., Los 

Angeles, Cal. Filed Oct. 6, 1909. Has a vertically movable con- 

tact device, a spring partly supporting the contact device, elec- 

trical connection between the contact device and the conductor 
through the spring, another conductor, a contact point sup- 

ported thereby in operative relation to the contact device, a 

gasometer receptacle, a liquid seal, a gasometer receiver in the 

seal pendent from the contact device and arranged to assist the 
spring in supporting the contact device. A static pressure tube 
communicates with the interior of the receiver, and means are 
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provided for normally maintaining unvarying pressure in the 

static tube. 

1,003,196. AUTOMATIC FIRE-ALARM. Lewis Myers, Newark, Mich. 
Filed Aug. 4, 1910. An elastic, pivoted conducting arm con- 
stitutes a contact member and is movable at will in one direc- 
tion, a spring moves the contact arm in the other direction 
and a dash-pot controls the active movement of the spring. 
Another contact member is in the path of and co-extensive with 
the travel of the pivoted conducting arm, and a toothed strip in 
normal opposition to the elastic tendency of the arm has teeth 
spaced to determine the number and time relation of engage- 
ments of the contact members during the spring actuated move 
ment of the pivoted contact arm. 

1,003,199. RAILWAY SIGNALING SYSTEM. Thomas H. Patenall, 
Wilkinsburg, Pa., and William W. Talbert, Chicago, IIl., assign- 
ors to Union Switch & Signal Co., Swissvale, Pa. Filed Dec. 8, 
1910. Has a line relay for each signal controlled by track cir- 
cuits adjacent the end of the block section opposite to the sig- 
nal, a signal circuit for each signal and controlled by the line 
relay for the signal, and means operated by each line relay for 
rendering the other line relay inoperative in its control of its 
signal. - 


1,003,201. ELECTRIC AUTOMUSICAL INSTRUMENT. Thomas 
Ernest Raymond Phillips, Liverpool, England. Filed Aug. 8, 
1908. A perforated tune sheet passes between a contact brush 


and metal disks which, by means of electro-magnets operate the 
keys of the instrument. The tune sheet is turned by an electric 
motor. 

1,003,210. WAVE-DETECTOR FOR WIRELESS TELEGRAPHY. 
Wilhelm Schloemilch, Berlin, and Paul Fernand Pichon, Steg- 
litz, near Berlin, Germany, assignors to Gesellschaft fiir Draht- 
lose Telegraphie, Berlin, Germany. Filed Aug. 17, 1909. Con- 











INTERRUPTER. 


sists of two contact bodies, one of which is formed of galena 
and the other of a material which oxidizes with difficulty, said 
contacts touching each other with a predetermined pressure, 
and operating without the aid of an auxiliary electromotive 
force. 

3,222. INTERRUPTER. Reinhold H. Wappler, New York, N. 
Y., assignor to Wappler Electric Manufacturing Co., New York, 
N. Y. Filed Oct. 6, 1909. Has separable make and break con- 
tacts, a U-shaped magnetic core, a direct-current coil on one 
limb of the core, an alternating-current coil on the other limb 
of the core and means operative through the influence of the 
magnetic flux set up in the core by the passage of electric cur- 
rents through the coils for actuating the contacts to make and 
break an electric circuit. 

1,003,234. BURGLAR-ALARM. Albert Cline, Indianapolis, Ind. 
Filed Nov. 5, 1909. A window sash has a metal strip on each 
side, metal tubes extending across the window. Wires in the 
main circuit extend through the tubes, but do not touch the 
sides. An electro-magnet controlling the signal is held open by 
the current of the main circuit so that if this is broken in 
any way, or the wires come in contact with the inside of the 
tubes the alarm sounds. 

SELECTIVE SIGNALING SYSTEM. Edwin R. Gill, 
Yonkers; N. Y., assignor to Howard E. Merrell, New York, N. Y., 
and Orlo J. Hamlin, Smethport, Pa. Filed Sept. 4, 1908. Re- 
newed Dec. 13, 1910. Comprises a selective signaling instru- 
ment, a local signal circuit, an answer-back circuit,a momentary 
circuit closer in the answer-back circuit, a permanent circuit 
closer in the local signal circuit, and a common motive means 
for the two circuit closers controlled by the selective signaling 
instrument. 

1,003,269. MOTOR-CONTROLLING APPARATUS. Samuel Hine 
Keefer, Plainfield, N. J., assignor to Niles-Bement-Pond Co., Jer- 
sey City, N. J. Filed Feb. 21, 1910. A number of electro-mag- 
netic switches are connected to act as a reversing switch. Aux- 
iliary switches controlled by blow-out magnets prevent the 
supply of current to the main switches until the current in the 
blow out magnets has fallen to a predetermined extent. 

1,003,299. PROCESS AND APPARATUS FOR PRODUCING LONG 

STABLE ELECTRIC ARCS. Otto Schinherr, Christiania, and 
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Johannes Hessberger, Christianssand, Norway, assignors to 
Badische Anilin & Soda Fabrik, Ludwigshafen-on-the-Rhine, 
Germany. Filed Aug. 6, 1910. Gas is passed at or near one end 
of the electric arc, so that the arc moves about upon the sur- 
face of the hollow electrode, maintaining the greater portion 
of the are substantially stationary. 

1,003,325. X-RAY SYSTEM. Eugen Blum, Union Hill, N. J., as- 
signor to Kny-Scheerer Co. Filed Sept. 27, 1910. Comprises a 
high-potential transformer, a secondary working circuit, a 
synchronous rectifier for sending current waves all in the same 
direction through the secondary working circuit from the sec- 
ondary of the transformer, a direct current ampere-meter and 
means for cutting the ampere-meter in series at the neutral 
point of the secondary throughout each period that a current 
wave is sent through the secondary working circuit to measure 
the value of the current in the secondary working circuit. 

1,003,337. METHOD OF RELAYING ELECTRICAL CURRENTS. 
Edward E. Clement, Washington, D. C. Original application 
filed June 16, 1898. Divided and this application filed June 9, 
1906. Electrical undulations are transformed into qualitatively 
corresponding magnetic undulations in a medium within a con- 
stant magnetic field, producing thereby qualitatively corre- 
sponding resultant magnetic product undulations, whereby an 
enhanced mechanical result is obtained, and causing the energy 
thus manifested in mechanical form to be transformed directly 
into secondary electrical undulations. 

1,003,338. CIRCUIT-CONTROLLER. John P. Coleman, New York, 
N. Y., assignor to Union Switch & Signal Co., Swissvale, Pa. 
Filed Dec. 20, 1910. An oscillating drum located at the center 
of a number of radially disposed contact fingers is turned by a 
motor. By this movement contact fingers are put in and out of 
touch with each other. 

1,003,354. ELECTRODE FOR ELECTRIC FURNACES. William 
Taylor Gibbs, Buckingham, and Robert A. Witherspoon, Shaw- 
inigan Carbide Co., Montreal, Canada. Filed April 28, 1910. The 
head of the furnace is made of metal of high conductivity 
Through this head extend pencils consisting of distinct sections 
of graphite and amorphic carbon. A packing material of high 
conductivity encases the carbons. 

1,003,374. WAVE DETECTOR FOR WIRELESS TELEGRAPHY. 
Wilhelm Schloemilch, Berlin, and Paul Fernand Pichon, Steg- 
litz, near Berlin, Germany, assignors to Gesellschaft fiir draht- 
lose Telegraphie, Berlin, Germany. Original application filed 
April 14, 1906. Divided and this application filed Aug. 17, 1909. 
One of the contact bodies is formed of platinum and the other 
of copper pyrites. 

1,003,375. WAVE DETECTOR FOR WIRELESS TELEGRAPHY. 
Wilhelm Schloemilch, Berlin, and Paul Fernand Pichon, Setz- 
itz, near Berlin, Germany, assignors to Gesellschaft fiir draht- 
lose Telegraphie, Berlin, Germany. Original application filed 


April 14, 1906. Divided and this application filed April 27, 
1910. A variation of the preceding in which iron pyrites is 
used. 

1,003,380. TROLLEY WHEEL. Joseph Spaeth and August Tokar- 


ski, Port Huron, Mich. Filed Sept. 13, 1910. Relates especially 
to the construction of the axle. 

1,003,391. ELECTRIC SNAP-SWITCH. Raymond J. Barber, Bel- 
mont, and Vernon Durbin, Brookline, Mass., assignors to Globe 
Ear-Phone Co., Boston, Mass. Filed Nov. 18, 1909. Two longi- 
tudinally extending members are pivoted together intermediate 
their length for relative rocking movement. A rounded knob is 
carried by one of the members, remote from the pivot point and 
constitutes one electric terminal. A retaining spring member 
constructed to co-act with the knob to yieldingly hold the parts 
engaged and to quicken the disengaging movement constitutes 
the other electric terminal. 

PATENTS THAT HAVE EXPIRED. 
Following is a list of the electrical patents (issued by the United 

States Patent Office) that expired September 11, 1911: 

526,064. ELECTRIC GENERATOR. Hermann O. C. E. Wageman, 
St. Louis, Mo. 

526,083. ELECTRIC MOTOR. Alexander W. Meston, St. Louis, Mo. 

526,139. TELEPHONE-TRANSMITTER. Harry L. Baldwin, Chi- 
cago, Ill. 

526,140. ELECTRICALLY OPERATED REGISTER FOR BARRELS, 
ETC. Henry L. Bang, New York, N. Y. 
526,142. BOND FOR ELECTRIC RAILWAYS. 

Brooklyn, N. Y. 

526,145. INCANDESCENT ELECTRIC LAMP. David J. Cartwright, 
Boston, Mass. 

526,169. ELECTRIC MOTOR. Elihu Thomson, Lynn, Mass. 

526,170. DYNAMO-ELECTRIC MACHINE. David H. Wilson, Chi- 
cago, Ill 


Dwight D. Book, 


526,172. ELECTRIC SWITCH. Louis Winterhalder, Milford, Conn. 
526,220. ELECTRIC INDICATOR. Clyde J. Coleman, Chicago, IIl. 
526,277. ELECTRIC CUT-OUT. Elmer E. Mersh, Denver, Colo. 

526,078. ELECTRICAL CONNECTOR. John B. Henck, Jr., Brook- 


lyn, N. Y. 
526,130. TELEPHONE TRANSMITTER. Henry L. Baldwin, Chica- 


go, Tl. 





